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INTRODUCTION.

The tribe of the E
the

is a section of the great natural order Gitamines
grasses, and is especially remarkable containing those large tree

members of the family which are so characteristic of the tropical regions of the

globe and so useful to man in the localities where they are found. From the

ie beauty and importance of theearliest times, travellers have been struck with

sa) that themembers of the tribe. Euprecht in his Monograph, published in 1839,

first mentions of bamboos occur in the works of Ctesius, in the letter from

Alexander the Great to Aristotle, and in the Natural History of Pliny. After that a

considerable blank occurs, so that the next references are to be found in the works

of Lobelius (1571), Clusius (1601), Garcia (1605), Marcgrave (1648), Piso (1658),

C. Eauhin (1671), van Eheede (1678), Pluckenet (1696), Kaempfer (1712

J. Eurmann (1737), etc., although in most cases it is difficult to say what

referred to. The first writer on Indian bamboos was van Eheede, who in his " llortus

species are

Malabaricus

Bambusa a

botanicum"

described and figured two kinds which we now identify as the species

midinacea and Ochlandra Bheedii. Pluckenet in his "Almagestum

to these two again as "Arundo arborea, Ifambu vel Bambnrefers dicta

and Arundo arborea, Bambu species alte
»»

and gi\ a third "Arundo bor

indica procera mimgell dicta 1750 appeared the "Herbarium Ambo

of Eumphius, who divided the bamboos known to him into eight classes viz.

*

1. Arundo Arbor tenuis, Lehba.

2.

3.

4.

5.

6.

7.

8.

J

Cratium,

spiculorum,

Vasaria,

aspera,

maxima,

spinosa,

fera,

B ilu sent.

, tuy.

, jam.

y
poton (j.

• •

samnmt

baduri.

sicangi.

and these classes again into various kinds ; so that, for instance, the first class was

subdivided into six, viz.

identification of Eumphiu

Leleba alba, nigra, prava, picta, lineata, amahmsana

bamboos has afforded work for al botanist

instance, Schultes in 1830, and Miquel in 1855 ;
but it is hardly orth

. The

s, as, for

hile here

to give the results for most of the species mentioned do not belong to the region

to which the present work relates but rather to that of the great Malay

Archipelago.

Ann. Eoy. Bot. Gard. Calcutta, Yol. YII.



li INTRODUCTION.

In the first edition of the " Specie9 Plantarum" of Linnaeus, 1753, one species

is given under the name Arundo Bambos. There is no doubt but that several

species yvere referred to under that name, the chief and principal one being the

common Bambusa artmdinacea.

In 1814 appeared the "Hortus Bengalensis of Dr. W. Roxburgh, Superin-

tendent of the Company's Garden, now the Royal Botanic Garden, Calcutta,

in which list were enumerated seven species under the names Bambusa arwidinacea,

stricta, Tulda, Balcooa, baccifera, sjnnosa, nana, which were afterwards described in

the author's "Flora Indica." These form six of the species described in this work.

In 1839 appeared the admirable monograph of Dr. F. J. Ruprecht, published

first of all in the proceedings of the Imperial Academy of St. Petersburg, and

afterwards as a separate work. In this, about 18 species were described from the

Indo-Malayan region, corresponding to about 12 of those herein described. Then

came, in 1866, the "Monograph of the Bambusacese," by Colonel Munro, C.B.,

published in the "Transactions of the Linnean Society, Yol. XXVI," which is the

foundation of our modern knowledge of bamboos. In that work were published

descriptions of Indo-Malayan species corresponding to about 70 of those herein given.

Arranged in genera, Munro's Monograph described of Indo-Malayan species about

70 altogether, allowing for those which have been herein reduced.

G-enus. Fully known. Partly known. Doubtful. Total.

Arundinaria ... 10 5

Thamnocalamus ... 2

Phyllostaehya ... 1

Bambusa ... 17 7 3 27

• • • • • .

15

2

1

Gigantochloa ... 2

Oxytenanthera . .

.

4

Melocanna ... 4

Schizostachyum ... 1

Cephalostachyum • .

.

3

Pseudostachynm ... 1

Teinostachyum ... 2

Beesha ... 2

Dendroealamus ... 8

Dinoehloa ... 1

••• ...

• • • • «

.

# • t •

• • • • •

• * • • •

2

4

4

1

3

1

2

2

8

1

Total ... 58 12 3 73

The "Mora Sylvatica" of Madras, by Colonel E. H. Beddome, described 18
species as indigenous in Southern India, and of these 16 are admitted; while the
"Porest Mora of British Burma," by S. Kurz, which appeared in 1878, included 30
species of that country. In the present work, 115 species are described makin

means the
considerable addition to those known to Munro ; but this number is

end; for there exist in Upper Assam, Upper Burma, Tenasserim, the Malay States,
and even in South India also, several species which are known either only by the

•^m



INTRODUCTION'. ill

collection of a few leaves or by report, and these will require to be described later on

as material for the purpose becomes available.

The subdivision of the Bumhusea into sections and genera adopted in this work

is that of the "Genera riantarum" of Bentham and Hooker. Of the 22 genera

given in that work, 14 belong to the IndoOlalayan region, the rest being chiefly

American.* In the following pages, only one new genus has been described, Thyr-

sostachys, so that we have 15 genera in all. In Engler and Fraud's "Die Naturli-

chen pflanzenfamilien," now under publication, 28 genera are given. This i

accounted for by the authors having plac d Guadua under Bamhum, and by their

having added two new genera founded by Franchet for West African species (Atrac-

tocarpa and Puelia). The most recently published work on the genera is Baillon's

"Histoire des Plantes," Volume XII, 1894, in which 28 genera are admitted, the

new ones being Gnaduella
y

Microcalamus (West Africa), Glaziophyton (South

America), Fargesia (China), while Guadua is restored to generic rank.

The distribution of bamboos depends upon climate. They are found more or

less in all tropical and semi-tropical regions, but especially in Asia and in South

America. In Europe there are none. In Asia they extend through India, Burma,

the Malay Peninsula and Archipelago to China and Japan. In Australia there

are (so Baron Yon Mueller, k.c.m.g., the Government Botanist in Victoria, informs

me) four species, one only of which {Bambusa Amhemica, F. von Muell.) lias yet

been described; and there is one in New Caledonia. In Africa there are spi 'ies

of Oxytenanthera in Abyssinia and East Africa, of NattuB in the Mascarene Islands,

and of four new genera in AVest Africa, while South Africa h s only one specie-.

In America there are many species, but of genera distinct from those of Asia.

The descriptions given herein have been drawn up on the advice of Dr. G. Kin

as nearly as possible on a uniform system, giving, in regular order, the characteristics

of the chief organs. And here it may be as well to give a few remarks on these

characteristics.

The culms or stems of all bamboos are more or less cylindrical, hollow in

8>

the interior, and separated by partitions into joints. The partitions are called

nodes, and the portions between them are called internodes. In almost all the

Indian bamboos, the culms are cylindrical, but in some species there is a slight

tendency to angularity, as, for instance, in Binochloa M^Clellandi, which has the

joints arranged in zig-zag fashion, and the younger culms faintly quadrangular. In

the species of Phyllostachys and in Bambusa arundinacea, the internodes are often

grooved or flattened on one side. But in none of the Indian species is there

anything like the marked angularity which is met with in the "square bamboo" of

China, known at present by the name Bambusa quadrangularis
f Fenzi (see article

on "The square bamboo," by W. T. Thiselton-Dyer in "Nature" for August 27th,

1885, p. 391). In some Indian species the cavities of the culms are almost, if not

quite, absent. This is especially the case with a certain number of culms in each clump
||M( , , m , ^^M , „ „ „ |

~
| | ^ ll_ -_ II i T-^———II

—

,m _.. ._._._ —

* Abit5DIXausjl Arthrostylidium, Athroostachy*, Merostachj/s, Chvsquea, and Planotia\ all American.

B±m:buseje, JSm*m—Beunion ; Guadua—America; and Grcslania—New Caledonia.

Assr. Roy. Bot. Oard. Calcvtta, Vol. TIL
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the common c Male bamboo
M (Bendrocalanms strictits) when it is found growing in

a suitable dry locality and on poor soil as for instance in the Siwalik Hills near

Hardwar. In Arimdinaria P
usually, if not always, solid,

prominent, some, however,

a very thin wiry climbing species, the culms are

The nodes of the culms of bamboos are Iwaj

less so than

root scars or ed thick stiff rootlets

others; the lower ones frequently bear

•rounding them as a fringe. These roots

sometimes develop and enter the ground

minent scars or

but very often they dry up and lea\

projecting stump

3 pro

Some bamboos have their nodes shaggy with circle

of hair some the nodes broaden out Dendrocalamus patellarls) into flattish

plates; while some again are

Such spines occur in Arundi

more or less formidable spines.

callosa and Griffithiana and in Dinochloa

furnished with a ring of

Tjanghorreh ; and in these species they seem to be due more to arrested rootlets

than is the case with the spines of Bambtisa jidi and B. Bl

which are

attached c

bo on branches not on the main culm and which are

on one side, wher they obviously caused by arrested buds which

may or may not afterwards develop into branchlets. None of these species, how

have the spines of any great length nothing like those of a species which said

to occur on the between Burma and Assam, and to bear at its nodes spines

between 4j and 6 inches long and very sharp, so that to penetrate the thickets must be

a work of considerable dano to wild animals accustomed to the jungles Usually

the knots cross the culms at right angleso but nally specimens found with the

knots united into a

This especially the

piral & Ind Forester 252, plate 1, iio 2.)

are very variable, and range from the

ith Melocanna bamhasoides. In size, the culms of bamboos

gigantic culm of Bendrocalamus glganteus,

hich often reaches 100 to 120 feet length, with a diameter of

dow

to 10 inches,

to those of the little A rundinaria densifolia, which is hardly 3 feet high at

most, with diameter of 4 inch Betw th limits almost ery possible size mav
be met with, though of course in some of the climbing species the length of culm

may frequently be greater than even
s>

100 feet of the giant "Wabo." The inter

nodes of bamboos vary in character as much as the nodes, chiefly in colour, or in amount
of pubescence. Most of them

white when covered

thick i

green in colour, of various shades, some tending to

ith waxy scurf, some to brown or grey when furnished with

ppressed spicules {e.g., the felted culms of Bambusa polymorplia or the velvety

iris, toones of Oxytenanthera monostigma) some

yellow

riety of Bambtisa vulg

ith green stripes. In Bambusa affinis and Gigantochloa verticillata the inter

des are striped with pale g and white I length too

much, the longest being

known to reach 52 inches

the internodes vary

probably those of Teinostachyum Helferi, which hw been

Before completing my remarks upon the culms of bamboos, it necessary to
mention the substance " tabasheer," which is a "silicious whitish floury substance, which
" is found as a secretion, or more probably as a residuum, in the interior of the joints
"of several species (especially Bambusa arundinacea)

, often up to an inch in thickness"

mce has been much discussed from the
(* Lid. Forester, I. 239). This subst



INTRODUCTION". v

very earliest times, and it is considered in China and elsewhere to be a valuable

medicine. For an account of it, it will be best for those who are interested in the

subject to refer to various works, and especially to the article "Bamboo" in Dr. G.

Watt's " Dictionary of the Economic Products of India," vol. I; to the account given

at vol. Ill, p. 587, of the " Pharmaoographia Indica," of Messrs. Dymock, Warden

and Hooper; and to a paper by Sir D. Brandis, in "Ind. Forester XIII, 107."

The rhizomes of bamboos are of two kinds: (1) those with CSBspitose culms, in

which the rhizomes are short, knotty, thick, solid growths which form an entangled

network below (or occasionally pu-hed up above) the surface of the soil, and from

which, as they grow, are thrown out the buds whieh develop into culms ; (2) those

with distant culms, in which case the rhizome push s its way underground and sends

out at intervals rootlets into the soil and buds from whieh the culms arise singly.

Most of the Indian bamboos belong to the first section, and of this Dendrotalamtis

strictus and Bambusa arundinacea may be taken as types. The most characteristic

bamboo of the second section is Metocauna bambusoides, whose long rhizomes ha\i

the power of spreading so far and so quickly that vacant spaces in the hills when

the bamboo occurs can be covered with culms in an incredibly short space of time.

The species of Bhyllostachys seem to have all this habit of growth, and two of the

newly-described Arundinarias, A. Jaunsarensis and A. lloltoana, as also A. racemo$a
t

are particularly remarkable for their power of spreading. The length of the rhizonn

of A, Jannsarensis between culms often reaches as much as 3 feet, and the rhizomes

of this and of A, racemosa make good flexible riding canes. Bamboos with long

rhizomes near the surface of the soil are very easy to propagate, for at the base o

each sucker are buds which are capable of developing. In those with caespitose culms

the rhizomes are much shorter, and the detachment of portions fit for propagation is

not so easy, though it is quite feasible and usually successful if a portion of rhizome

furnished with good buds and with the roots intact is removed. The new culms

usually develop with the beginning of the rainy season, and it is noticeable that

whichever is the chief rainy season in any part of India, that season is the one

for the new culms to come up. In Northern India both Bambusa arundinacea and

Bendrocalamus strictus send up their new culms in June or July, when the

south-west monsoon begins; but in South India, as may be excellently seen on the

eastern slopes of the Nilgiris {e.g., in the Coonoor Valley) the new culms appear in

September or October, probably with the first burst of the north-east monsoon rains.

"When the young culm-bud first begins to develop, a conical growth is seen

protruding from the ground, covered with imbricating sheaths, often of a bright

colour and furnished with blades. Gradually, the cone lengthens, the sheaths separate,

the nodes appear, and in a greater or less time, according to locality and climate, a

full culm is produced. Then usually, one by one, the sheaths drop off, the buds at

the nodes put out branches, and these produce their leaves. Kurz in "Bamboo and

its use " gives an account of observations taken in Calcutta, under the superintendence

of Dr. "Wallich, which shewed that a culm of Bendrocalamus giganteus grew 25 feet

9 inches in 31 days, and one of Bambusa Balcooa 12 feet. \ inch in 23 day
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while shoots of Bamhusa Tulda, according to Roxburgh, rise to their full size of from

20 to 70 feet in height in about 30 days. The culm-sheaths, to which we have

referred as surrounding the young shoots, are very interesting, for they are almost

always of shapes which are characteristic of the species to which they belong. In

regard to this, Munro says :
—" The spathes or large sheaths which cover the nodes

"or lower portions of all bamboos vary much in size and appearance, and will,

"think, afford good characters when they are more studied and better known.

"Dr. Brandis has paid considerable attention to this subject; but these sheaths do

"not appear in general to have attracted the notice of collectors." Kurz, too, held

strongly the opinion that these culm-sheaths were very important in classification,

and his collection of drawings of culm-sheaths, deposited in the Herbarium of

the Royal Botanic Garden, Calcutta, has proved of great service to me. Thanks

to the exertions of many friends and to the facilities for collection I have myself

enjoyed, there are not many species herein described of which the sheaths are

unknown ; and a glance at the drawings of them, and, still better, at the Herbarium

sheets, will show that almost all have some definite characteristic which is sufficient

in the absence of the flowers to identify the species. Culm-sheaths have three

principal parts. The first part, the sheath proper^ corresponding to the petiole

of ordinary leaves, appears in bamboos as a broad expansion with its base attached

at the node of the culm. Sometimes the sheath is very thin and papery, as in

most Arundinariae ; sometimes it is thick and smooth, as in most Dendrocalami

and Bamhusa; and sometimes it is coriaceous in texture, as in Binochloa and

Oxytenanthera Bourdilloni. In regard to clothing, some species {e.g., Dendrocalamus

sikkimensis) have a dense felted mat of brittle stiff hairs all over the outer surface,

and from this down to the nearly glabrous sheath of Dendrocalamus giganteus

there is almost every gradation. The second part is the "imperfect blade," corre-

sponding to the blade of a leaf, and is inserted on the top of the sheath, where

it takes many forms and shapes, and frequently is decurrent into " auricles," which

often are fringed in various ways with stiff bristles. In most species of Arun-
dinaria, Phyllostachys, Thyrsostachys, Oxytemnthera, Dendrocalamus, Melocanna, and

Teinostachyum the imperfect blade is narrow, frequently recurved and long; while in

Bamhusa, Gigantochloa, Binochloa, and some species of Cephalostachyum it is broad,

triangular and much decurrent. The blade of Bamhusa hhasiana is swollen out and
inflated, while in Ochlandra setigera it is scarcely more than a fine needle-like point.

The third part is the ligule, inserted, as in the leaves of all grasses, on the inner

surface at the junction of the sheath and blade. There is, of course, in all parts,

as Kurz has pointed out, a good deal of difference in size and shape, according
as the sheath is taken from the base, the middle, or the top of a culm, or from
a side branch

; but a little study and experience soon teaches us to recognize the
general characters. Almost the only cases I know of in which the culm-sheath
fails to yield a distinguishing character are Bamhusa Tulda, J1. nutans, B. teres
and Gigantochloa macrostachya, in which four species the culm-sheaths are very
similar in appearance.
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The leaves of all bamboos are very similar in general appearance, for, although
some species have usually large leaves and others quite small leaves, the size-

depends much on the part of the plant from which they are taken. Thus, in

Dendrocakmit* HamUtonii, the leaves of young shoots and the end leaves of stron,
_ _ __ ^ v —---^ ~—.www »mv» ViiV V11U AVUiTVU \-/X CUU1I*

branches are usually very large, while those of medium branches are moderate in

size and those of thin shoots from lower nodes are quite small. In respect to deter-

mination therefore, as Kurz says, "little value can be attached to the size, shape

"nervature of bamboo leaves." Bamboo leaves are usually linear, lanceolate or

oblong-lanceolate in shape; they have usually a -hurt petiole into which the ba

hich is frequently unequally cut, extends j the point is usually long acuminate, oft

scabrous, sometimes shaggy (Bambusa Ichasiana and Jl. marylnata) ; the edgt

are often scabrous; the sides glabrous or softly hairy and the veins parallel and

prominent. I have described these veins as they are usually seen: first a midrib

or main vein usually thick; secondly a number or pairs of secondary veins eaa

ith the naked eye; and thirdly a number of intermediate veins, usually 5 to 7

for seeing which a lens is required. Then there are fourthly the transverse veinlets,

and here I wish to note that, so far as my own observation goes, true transverst

veinlets occur only in the genera Arundinaria and Phyllostachys ; in others, what

appear to be transverse veinlets are not really such, but are caused by glands

which in fresh specimens are seen through the leaf as pellucid dots and in dr\

specimens as raised lines, giving the appearance of cross bars bet v. -en two neighbour-

ing intermediate veins. At the b se of each leaf, below the petiole, come the " leaf-

sheaths" and "ligules"; both often giving good characters for the identification ot

species; for the leaf-sheaths are often furnished with cilim or bristles and small auricles

of various shapes, and the ligules may be of different degrees of prominence, those

of Ochlandra Brandisil and Gigantochloa liyulata being especially long.

In regard to ixeloresclnxe, there is great variation among bamboos ; sometimes

the spikelets appear on leafy branches, sometimes in gigantic panicles covering a

whole culm; sometimes the spikelets are very few and scanty, sometimes they are

extremely numerous ; sometimes they are distant on the branches of the inflorescence,

sometimes congested into large rounded heads. The inflorescence is made up of

spikelets with or without bracts. These spikelets vary much in the number i

arrangement of the flowers, but they all contain (I) empty glumes, usually two,

sometimes more, sometimes fewer; then a variable number of flowers, of which the

lowest and the last may often be empty, but consisting of (2) a flowering

generally similar to the empty glumes; (3) a palea which is usually keeled or

convolute and embraces (4) the lodicules which vary in number, being sometimes

absent, as in most Dendrocalami, sometimes very many, as in Ochlandra, but usually

three in number as in most genera: (5) the stamens which are three in number

g

in most Artmdinariea), six (as in Eulambusem, Dendrocalamea and most

•a of Melocannece), or many (as in most species of Ochlandra, one of which

may have as many as 120) ; and (6) the ovary, surmounted by the style and

stigmas. In all these parts there is considerable variation, and indeed in the
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same genus we may see great variation in the size, length and number

of flowers borne by a spikelet. Thus, in the genus Arundmaria, the spikelets

of A, callosa may be 2 to 3 inches long with 6 to 12 flowers, while in

A. densifolia they reach barely half an inch in length with only one flower. Of

all the parts of the flower, the best characters for classification purposes are given

the paleas, which are usually boat-shaped, rounded or pointed or cleft at the

apex, 2-k eeled or not, with or without cilise on the keels, and variously veined

between the keels and on either side. The lodicules often give good characters

;

when fresh they are often fleshy, when dry thin and membranous, and they may be

variously pointed, ciliate, and veined.

The :fiujit of bamboos is a caryopsis, which usually resembles those of other

sections of grasses, but which sometimes has interesting and peculiar characters

of its own. In the Arundinariem and Eubambusea the pericarp is thin and adnate

to the seed, and the caryopsis is small, more or less resembling a grain of wheat or

barley. In the Dendrocalamem and Melocannea the seed is surrounded by a

separable pericarp, which is crustaceous in some genera, thick and tough in

Melocalamus (in which genus the fruit is large, reaching a diameter of 1 to \\ inches),

and large and fleshy in Melocanna and Ochlandra. In Melocanna bambusoides

the fruit is large and pear-shaped, often reaching 3 to 5 inches in length and

2 to 3 inches in breadth ; while in Ochlandra travancorica it is often 4 inches

long (including the stiff conical beak).

It is only in a few species of bamboo (e.g., Arundinaria Wightiana, Bambusa

Uneata and Ochlandra stridula) that flowering takes place annually; in most cases

flowering seasons come only at long intervals, and then the whole of the clumps of

one species in a given locality flower gregariously and die down after flowering and

giving seed. Even in those kinds which may be found occasionally in flower

sporadically (e.g., Dendrocalamus stricttis and D. Hamiltonii) general flowerings

so take place, and at these the seed produced is usually good, while that given

in the sporadic flowering is often poor and of small quantity. All the information

which it has been possible to collect has been given under the various species

concerned; but it may here be noted that the information is still incomplete, and

many more observations will have to be made and recorded before we can begin to

predict the flowering times of most of the species. It is owing to the long period

which elapses between flowerings that our knowledge of the flowers of bamboos is

still so imperfect, and that there are still so many species of which the flowers and
fruit, and consequently the real position in the systematic arrangement, are unknown.

The distribution of bamboos in India naturally follows the distribution of the

rainfall. In the following table is recorded the list of the bamboos herein described

with their distribution according to the seven principal regions, viz.

(1) North-Western India—including Bihar, the North-Western Provinces,

Oudh, the Punjab, Eajputana, and the Himalaya from Nepal
westwards.
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(2) Central India ami the Deccan

(?)

including the Central Provinces, Central

India States, Chota Xaiqmr, Ori-a. the Northern Circars, Hydera-

bad, the Bombay Deccan, the Ceded Districts, Mvsore, and the

Carnatic.

(3) Western Ghats and the Coast including the Co K *l

(1) Ceylon.

(5) Bengal, N

Travancore, and the Hill Ranges of the Gl

llhnal nd Assam—includin <r Lower Beniral, Sikk

Bhutan. Assam. M
i

Tippe

-

Chitt ron ir W tin-

adjoining Hill Kanges to the water-parting west of the Irawadi

(G) Burma iing Burma and it Llamres. 1

Upper Tenasserini

^ ^ A

Mala} a—including Lower Ten :-erim, the Malay Peninsula and St

do to Singapore and the A Islands

No.

i

2
3
4
6
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
31
35
36
37
38

Name.
Xorfh- Central V . | m

West«ffl India and Ghats and
India. Deocan. Coast.

Ceylon.

Arundinaria Walkeriana, Munro
Wightiana, IV eat

floribunda, Thw.
elegans, Kurz
polystachya, Kurz
debilis, Thw
densifolia, Munro
racemosa, Munro
Griffithiana, Munro
callosa, Munro
falcata, Nees
khasiana, IVees

intermedia, Munro
Hookeriana, Munro
spathiflora, Trin.

aristata, Gamble
Falconeri, Hooker
Prainii. Gamble
microphylla, Munro
hirsuta, Munro
Gallatlyi, Gamble
Jaunsarensis, Gamble
Eolloana, Gamble
suberecta, Monro
Kurzii, Gamble
Mannii, Gamble

Phyllostachys bambusoides, Sieb,

Zucc.

9f

99

19

J9

99

99

99

99

N
59

99

99

5»

9$

99

99

99

99

99

19

99

• • •

• • .

. «

.

••
• % •

• • •

• ft ft • 1 •

ft • ft

• ft ft ft

ft ft ft • 1 .

••

ft ft ft • 1 .

• ft ft • • •

• • • ft ft

ft ft ft • ft •

• ft ft ft ft ft

1 ft ft ft

ft ft ft ft ft ft

• ft ft ft ft *

ft ft ft ft ft ft

1 ft ft ft

• . .

...

9*

»9

and

99
W annii, Gamble

Bambusa Tulda, Boxb.
nutans, Wall.
teres, Ham.

• * •

# »

*

99

99

99

99

99

99

99

99

99

Bidleyi, Gamble
burmanica, Gamble
polrmorpha, Munro
pallida, Munro
affinis, Munro
khasiana, Munro
nana, Boxb.

• •

• • •

» • .

• • •

i

• ••

• » .

i

• •

i

»

• •

• • •

• •

i

i

• -

• • •

i

• •

• • •

i

• • •

• •

• •

• • *

• . .

» • #

• * •

i

i • •

•

• • •

• • •

* * •

» • .

• •

• . •

• •

i

i

• » •

i

i

• •

• •

• . •

• »

. . .

• I .

• • •

• * •

• • •

• t •

• •

• • .

• • •

liengal,

North-
Kaatcrn

Himalaya
and

Assam.

7

• -

i

i

• •

i

i

i

i

i

i

. • »

i

i

i

i

i

i

i

• • •

i

i

i

i

i

i

. • *

1

!

1

1

Burma
Malaya
and

Andaman!

s

• •

• •

i

-

• •

. - .

• • t

• •

« • •

. .

.

• -

» * •

. •

i

• • •

• . •

i •

i •

• • •

• • •

J

• • >

i

i

i

i

i

• • .

• •

• •

•

.

• *

t * •

• •

»

i

. •

i

• « •

j

Ann. Eoy. Bot. Gakd. Calcutta, Vol. VII.
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No.

1

39
40
41
42
43
44
45
46
47
48
49
60
51
52
53
51
55
56
67
68
69
60
61
62
63
64
65
66
67
68
69
70
71
73
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
96
96
97
98
99
100
101
102
103
104
106
106

Name
North-
Western
India.

Central
India and
Deccan.

"Western
Ghats and

Coast.

Ceylon.

2 3 4 5 6

Bambusa Balcooa, Hoxb.
vulgaris. Schr.»

>»

»

»»

>>

»»

>i

»t

»»

»»

>»

»»

Binghami, Gamble
Kingiana, Gamble
lineata, Munro

• • ft

• •

1

oides, Munro
Munro

• ••

Wrayi, Stapf
Blumeana, Sch.

arundinacea, Willd.
auriculata, Kurz
villosula, Kurz
Mastersii, Munro
margins ta, Munro

• • •

# # •

• • •

• • •

« « «

i

• t «

• • «

• • •

i

99

99

19

If

99

99

99

Thyrsostachys Oliveri, Gamble
„ siamensis, Gamble

Gigantochloa verticillata. Munro
Scorteehinii, Gamble
macrostachya, Kurz
Wrayi, Gamble
Kurzii, Gamble
heterostachya, Munro
lijsulata, Gamble
latispiculata, Gamble

Oxytenanthera nigrociliata, Munro
„ albociliata, Munro
„ sinuata, Gamble
„ parvifolia, Brandis

n Thwaitesii, Munro
monostigma, Beddome

n Stock sii, Munro
„ Bourdilloni, Gamble

Dendrocalamus strictus, Nees
sericeus, Munro
membranaceus, Munro
sikkiraensis, Gamble

ft ft ft

t • •

• • •

• • •

I " •

1

ft ft •

• t ft

1

1

• •

• •

• •

• ft ft

1

• • ft

• •

• • ft

• * *

ft •

ft •

• • •

ft •

ft ft ft

• • ft

• t ft

« ft ft

• ft ft

• * •

• • ft

• •

• • ft

ft ft ft

• ft •

• ft *

9»

• • ft

• • ft

• • ft

• • ft

ft • ft

1

• • ft

• ft ft

ft ft

99

99

• • •

• ••

99

99

99

99

99

99

99

99

1*

99

99

99

• • •

• • •

Hook
Hamiitonii. Nees and Am.
patellaris, Gamble
gipanteus, Munro
calostachyus, Kurz
longispathus, Kurz
Brandisii, Kurz
flagellifer, Munro
longifimbriatus, Gamble
Parishii, Munro
Collettianus, Gamble

1

• • •

• •

*

• ••

i

i

• • •

• ••

+ • •

Melocalamus compactiflorus, Bth. & Hk. f.

Pseudostachyum polvmorphum, Munro
Teinostachyum Griffithii, Munro

99

u
99

99

w
Munro

Dullooa, Gamble
Helferi, Gamble

• • •

• • •

• • •

Cephalostachyum capitatum, Munro
„ pallidum, Munro

latifrlium, Munro

• • •

i

4 ••

•

91

fl

99

9»

Fuch»ianum, Gamble
pergracile, Munro
flayescens, Kurz

JJinochloa Tianarkorrfth. Rii.™

99 M ft ft ft

• •

• • •

• • •

• • ft

1

1

• ft

• ft ft

• • m

• •

• •

ft » ft

ft ft ft

• • •

• • *

• • •

* • ft

• • •

• ft •

• ft •

1

1

1

1

1

1

• • •

• • •

• 9 ft

• ft ft

• •ft

• • •

1

1

• • ft

• • •

• ft ft

• • ft

• •

• • ft

ft ft ft

• •

• • •

ft • ft

ft « ft

• ft ft

• ••

• • •

1

* • ft

ft • •

• ft ft

Schizostachyum

99

1*

19

chilianthum, Kurz
Blumei, Nees von Es.
latifolium, Gamble
aciculare, Gamble

• • •

• ••

»••

• •*

« « •

* • •

• • •

• • • • • •

• «•
• « • • • • • ••

Bengal,
North-
Eastern

Himalaya,
and

Assam.

7

1

1

• •

«

• •

i

i

i

• • •

* • •

i

• • •

• •

«

i

« • •

• * •

t

i
i

i

i

• • *

i

• • •

• ••

i

i

i

i

i

i

i

i

• • •

• • •

i

• • •

• ••

• • •

Burma.
Malaya
and

Andamans

8

1

1

1

1

• • •

i

i

i

i

i

i

• » *

• • •

i

i

i

• • •

i

i

« • •

i

• • •

l

i

i
i

i

i

i

i

• • •

ft • V

1

1

1

1

1

1

1

• ft ft

1

• •ft

ft • •

I

9

1

1

• •

1

1

1

1

• • •

ft ft ft

• ft •

1

1

1

1

• ••

1

1
1

1

1
1

1

1

• • •

• • •

1

1

• • •

• • •

• • «

1

1

1

I

1

1
J
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Xo

I

107
108
109
110
111
112
113

115

IV A ME.

2

Melccanna bambusoides, Trim
„ humilis, Kurt

Ochlandra Kheedii, Bth. & Hk. f.

stridula Thw.If

It

ff

II

f J

II

Beddomei, Gamble
travancorica, Bth.

Brandisii, Gamble
Ridleyi, Gamble
setigera, Gamble

Total indigenous

•» naturalized

Grand Total

North.
Western
India.

Central

India and
Divoan.

Western
Qhatl and Ceylon.
Coast

Pengal,

North-
K as torn

Himalaya,
and

Assam.

3 4 5

t § •

• •

t •

• • •

• • • n 6 16

6

10

Burma

7

4'.<

Malaya
an. I

Amlawans.

B

1

• • • • • • • • t 1 1

Ml • • • • • . • | • • 1

• • • • • • i • • t

1

• • • Ml
• t • • • • Ml Ml • •

• • • • - f 1

l

1

I • • t • • • | •

Ml « » • • • 9 • • • • • •

• •• • • • t t 1 Ml • ••

• • • tat • at Ml • t t • | .

• • • •at 1 • • • • • • - | i

7 6 15 9 4(5 39
4 mi 1 1 3 3

42

9

t •

• •

• •

• •

1

20
2

31

Iii region

liich is found

(1), North-W In the

in forest regions throughout the

ef bamboo is DendrocalamuB strictus,

aria, dp to about 3,000 feet in the

hills In Bihar Gorukhpur, Bamh Bd/cOOd is common

In the Himalaya there are four species of Arundi

are A. falcata and A. spa th [flora.

about

of which the most

village ** •

t

Bamh arundi bile B. nut

Commonly-

Dciidrocai

planted y is the »>

HamiltoniL and D. Hooker!

are cultivated in the lower hills and the pi <« In all tl arc II

species,

In

wild and acclimatized

region (2), Cen In AND Decc t\Y species are prominent

Dendrocalamus strictus on the drier hill slopes and in drier plains forests, and Bamh

arimdinacea in the hill valleys, along the rivers and (in a stunted form) on te

lands near the eastern coast. Bamh Tulda occurs the hills of the Eastern

Ghats in Yizagapatam and Godavari districts ; Dendrocalamus sericeus on the hill of

Parasnath Chota Xagpur Cephalostacliyum <pergracile in the Singhbhum forest

and Oxytenantliera nigrociliata in Orissa. There are six species in all

Region (3), the "W Ghats and Co characterized by the prevalence

of the genera Oxytenantliera and Ocldandra. Of the former genus four species

the chief of which is Oxytenantliera Thwaitesii ; while of the latter the are

fh species the most striking of which is the gregarious reed-like Ochlandra travan

cortca. remarkable for its large no and liuo fruits On the higher hills are

found three species of Arundi

so prevalent on

the most common of which is A. Wightiana

the Kilgiri Hills Teinostachy

forests of the "Western Ghats Bamh undin

Wightii is found in the den

i and B. vulgaris

thealong

species is

Malab Coast and in the vallevs leading into it The

16 of which one is acclimatized

In region (4), Cey nine indigenous

are frequent

number of

only,

and one acclimatized species are found,

four of which are really endemic, viz., the two Arundinaria A delHis d

A>n. Boy. Eot. Gard. Calcutta, Tol. VII.
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A. floribunda, Teinostachyum attenuation and Ochlandra stridida. Thus, the bamboo

flora of Ceylon may be said to approach very nearly to that of the hills of the

Western Ghats of Southern India.

In region (5), Bengal, North-East Himalaya and Assam, the most charac-

teristic species are probably Bendrocalamus Ilamiltonii in the north, Bambma

Tulda in the middle region, and Melocanna bambusoides in the south; all of them

gregarious species. This region has the large number of 49 species so far known,

but of these 3 are acclimatized only. The most noticeable point is the

abundance of species of Arundinaria and Phyllostachys, of which there are no

ss than 18 species described up to date. In order, however, to discuss

the characteristics of this region, we must divide it into sub-regions and refer

to each separately. In the first sub-region, the plains country of Lower

Bengal and the valleys, Bambusa Tulda, B. Balcooa, and B. arundinacea are found

about villages. In the second, the hills of the Xorth-East Himalaya in Sikkim and

Bhutan, the common species of the lower hills and " Terai " is Bendrocalamus

Hamiltonii; as we ascend up to 4,000 feet, Bambusa nutans, Bendrocalamus sik-

I'imensis and Arundinaria intermedia are met with, with other less common species ;

higher up again, 4,000 to 6\000 feet, come Cephalostachyum capitatum, Psetidos-

tachyum polymorphum, Arundinaria Hooheriana, Teinostachyum Bullooa, Bendrocalamus

patellaris and others; in the forests of 6,000 to 9,000 feet comes Arundinaria

racemosa, the common gregarious small bamboo of Darjeeling ; while above 8,000

feet we get the small variety of the same with A. aristata and A. Falconeri. In

the third sub-region, of Assam and the Khasia and Xaga Hills, the low country

is characterized by Bambusas such as B. Tulda, B. nutans, B. teres, B. pallida,

B. khasiana, and J3. Balcooa ; with Gigantochloa macrostachya, Bendrocalamus

Hookeri, B. Hamiltonii and B. longispathus, Pseudostachyum polymorphum,

Teinostachyum Griffithii and T. Bullooa, and Melocanna bambusoides ; while the

hills are remarkable for several species of Arundinaria such as A. elegans, A.

polystachya, A, Griffithiana, A. callosa, A. Ichasiana, A, hirsuta, A. suberecta

and the interesting new species A. Prainii, A, Mannii, and A. Bolloana. To

these may be added Phyllostachys bambusoides, Teinostachyum Ilelferi, and several

species of Cephalostachyum, the chief of which are C. capitatum and C. pergracile.

Bendrocalamus siMimensis occurs in the Garo Hills, and in Sylhet Bambusa poly-

morpha and Jfelocalamus compactiflorus may be found. Finally, the fourth sub-

region of Chittagong and its Hill Tracts is noticeable for the dense growth of

Melocanna bambusoides covering the low hills with its culms which, being thrown

up from suckers, speedily occupy every vacant space of ground. In the valleys

and forests Bambusa Tulda, Teinostachyum Bullooa, Gigantochloa macrostachya,

Bendrocalamus longispathus, Jfelocalamus compactiflorus and Binochloa Mc Clellandi

are the most remarkable kinds. «
,

Begion (6), Burma, has so far produced 42 species,* of which 3 acclimatized;

but this is only a beginning, for new species are being discovered as Upper Burma
is explored, and it may be noted that, during the printing of this work, the beautiful

* 44, witk the two described in appendix.
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Chinese Dendrocakmu* UUiiorus has been sent from the Shan Hills, and M
W. Oliver has added one more to his many discoveries in a very putty new
kind with striped anthers, which has been described as Bambusa oiirvrfon*. The
most common bamboos of Burma are Myinira flkndrocalamus strict»%) %

Tintra

(Cephalostacliyum pergracilej, Kyathoungira (Bambuxa potymorpkaj and Wapyugak
(Ovytenanihera albociliutaj, "all these growing on rocky strata or on shallower

alluvium, while Kyahdwa f Bambusa urundinacea) is restrict! I to the plains in

deep alluvium near larger rivers" (Kurz—Prelim i nary Report on the forest

other vegetation of Pegu.—Calcutta, ls75, p. 50). The largest species is the ac-

climatized Dendrocalamns piganteus, of which magnificent plantations e ist in various

places, and notably near Myanoung on the Irawadi; but not far off COine /)cudro~

calamus Brandisii, D. Ilamiltouii, GigantocHoa macrostachya, Bambusa Tulda, />.

hurmanica and B. polymorph a. Of Arundinuria, two species are found, both scarce.

Of the new genus T/tyrsostac////*, there are two species, both of which are beaut

i

ful kinds and valuable; of Oxytenanthrra there are three species, and other genera

are also represented.

Region (7), Malaya, with Lower Tenasserim and the Andamans, has so far been

only incompletely explored. South Tenasserim is but little known, and only recent

h

two beautiful species, Bambusa Binghami and Dendrocalamns longifimbriatu%% have been

received from the Maliwon forests near the Pakehan river, which may be the precursors

of still more interesting kinds to follow. In the Andamans and Xicobars and adjacent

islands only five species are so far known to exist; the most common is D/nochlaa

Tjangkorreh, a powerful climber, next come Oxytenanthera uigrocilia/a and Bambus,

schizostachyoides, these being the only three which occur in the main islands

Dr. Prain has, however, discovered Bambusa lineata on Rutland Island, and JJcndro

calamus strictus in Great Cocos. The Straits Settlements and the territories of the

native princes in alliance with our Government contain many bamboos, and in this

Malay region the most noticeable thing is the prevalence of species of the genera

Gigantochloa and Schizostachyum. The most common species is probably Dendra*

wlamus Jlagellifer, which grows to a very large size, as does D. ghjaniem, which

is here in its own home. Bambusa Wrayi forms forests on the hills of Perak,

and the introduced Bambusa nana forms thickets on the hills. Thanks to Mr. Ridlev

of the Singapore Gardens, much information has already been obtained regardin_

the Malay bamboos ; but there is no doubt but that much has yet to be learned,

and that most of the common species of Java and Sumatra will yet be found to

belong also to the Indo-Malavan flora. In this work are described from the

Malay region 31 species, of which 29 indigenous and two naturalized.

The uses to which bamboos are put have been so often described that there

is little, if anything, more to be added regarding them. So far as possible, an

account of the uses to which the different species have been put has been given

under each ; and further reference is invited to the writings mentioned already

in referring to "Tabashir," all of which contain much information. Besides

them too, Sir D. Brandis' "Forest Flora of North-West and Central India
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Colonel Beddome's "Flora Sylvatica of the Madras Presidency and Ceylon," Mr.

. Kurz's " Preliminary Forest Report of Pegu," the " Manual of Indian Timbers,"

the "Special Catalogue of the exhibits of the Government of India and private

exhibitors at the Colonial and Indian Exhibition, 1886," and other similar catalogues,

the introductions to the monographs of Ruprecht and Munro, and various papers in

the "Indian Forester" the Proceedings of the Agri-Horticultural Societies, and other

Indian publications, afford information of value and importance. For those who

have lived for some time in India, it is difficult to imagine how the country would

get on withont bamboos, for from bamboo—at any rate in all but the very driest

regions to which it would be too far to carry them profitably—are made the

houses, the furniture, the carts, the fittings of boats, the fences, the domestic utensils,

the weapons : in short, almost all the objects of daily use, and the necessaries of daily

life. Bamboos are also used as food, both by the people (grain and young shoots)

and by their cattle (the leaves) ; as a material for making paper ; as a means to

procure fire; and in plantation, as ornaments to the villages and gardens.

The propagation of bamboos is simple enough: it is best done by seed, but

can be done by taking root-offsets, though in this case there is always a danger

of the resulting clumps flowering when the parent clump flowers (we have seen

this clearly in recent plantations at the base of the Saharanpur Siwaliks, North-Western

Provinces), also by layers from branches bent to the ground and pegged down, and

lastly by cuttings, though these latter are by no means easy to get to strike

The management of bamboo forest is easy if the clumps have been attended to

from the beginning, that is, if dry culms have been regularly removed, if cutting at or

near ground level has alone been permitted, and if mature culms have been regularly

thinned out yearly, so as to leave ample space for the development of new ones:

but this state of things rarely exists in the natural forests, and especially in those

in which cutting is given over to contractors or allowed on permit. Consequently,

to bring such forests into a state fit to give the best yield in material and revenue,

the interference of the owner is necessary, and often some considerable capital

expenditure. On this subject "The exploitation of bamboo forest, Ind. Forester

XYII, 186," may be consulted; the article refers to Northern India and chiefly to

the common Bendrocalamus strictus, but the recommendations will also apply to most

other useful kinds.

In Burma, the majority of teak forests are composed of a main crop of bamboos,

above the canopy of which appear the crowns of trees and especially teak, and it

is only when a year of bamboo-seeding takes place that suppressed young teak can

get a start or teak seedlings appear. So that it is necessary for forest officers to

watch and see when indications of flowering are given, and be ready, after clearing

off the dry crop of bamboos by fire, to restock as much as possible of the area,

either by allowing natural teak seedlings to come on, or by sowing or planting

artificially. The species which are in this way chiefly associated with teak are the
"Myinwa" {Bendrocalamus strictus), " Tinwa" (Cephalostachgum pergracile), and
" Kyathaungwa " (Bambusa polymorpha).
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Soon after I commenced niv career in India as a forest officer, mv attention
was very forcibly drawn to the difficult < > wliich existed in leeoirniziii" in the forests^....

—

and especially in the gn it evergreen forests, the trees wliich were met with.
imong them the various species of bamboo. The leaves of bamboos, and especially

those of the bigger species, have such a very similar appearance, that either in

the field or from dried leaf specimens, it is most difficult to say to which speciea

any given example belongs. On individual dumps, too, the leaves may vary so

greatly in size and shape, according to the part they arc taken from, that one
cannot always be sure of identification. In this way, I was led to examine el. -eh
in the part of the country in which I waa at work from 1 7'2 onwards, such clump-

as I met with, in order to see if I could not discover some better characters lor

certain identification which could be used by the forest staff. In 1872 I had made
quaintance of the late !Mr. Sulpiz Kurz, Curator of the Herbarium of the

Boyal Botanic Garden, Calcutta, and found that he, too, was _rreatly interested in

the same subject and was actually engaged in preparing an account of the Indian

and Malay species, paying special attention to those charact rs which uere likely

to help the forest oilicers of Burma, in whose behalf he was engaged on his well-

known and excellent "Forest Flora," to enable them to distinguish between the many
important kinds they came across daily. Mr. Kur/.'s work on the bamboo began with

the publication in January 1^70, in vol. I of the then newly-established magazine

the " Indian Forester," of a paper on "Bamboo ami its use," which admirable articli

is still probably the best general tn itise on the subject: and was follow. 1, in April

of the same year, by an account of the species known to him to be found in

the Indian Archipelago and Malaya, and which he had carefully studied in

Botanic Garden at Buitenzorg in Java. Mr. Kurz's intention had been to gi\

next an account of the Indian species, but his sad death at Penang in December

1877 prevented this, though the materials he had collected, consisting of Herbarium

specimens, drawings, notes and dissections, were left available, and have hem fully

utilized in the present work. So far as the Burmese species were concerned, his

"Forest Bora of British Burma" had supplied all that was known at that time, but

the species of India proper still remained.

In 1887 I was in England on furlough, and while there I took the opportunity

of carrying my own collections to Kew in order to compare them with the valuable

set in the Boyal Herbarium, with the intention of putting together in a short

paper some notes on the best means of recognizing species. Some friends, and

especially Dr. George King of the Calcutta Garden, had recommended me to do

and their advice was so strongly repeated by Sir Joseph Hooker, k.c.s.i.,more

the late and Mr. W. H. Thiselton-Dycr, c.m.g., c.i.e., the present, Director of

the Boyal Gardens at Kew, that I was induced to try my best to carry out their

wishes.
*

The result is the present work, which Dr. George King has so kindl

assisted me to publish in the Annals of his great establishment. The list of

those who have assisted me in the work is a long one, and I cannot too grate-

fully acknowledge the kind way in which my friends have helped me. Besides
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having the valuable assistance of the Herbarium at Kew, the sets of bamboos from

several other similar institutions were freely placed at my disposal. Dr. G-. King,

the Director, and Dr. D. Prain, the Curator of the Herbarium of the Eoyal

Botanic Garden in Calcutta, not only allowed me the loan of the whole

collection of that institution, but gave me constantly their advice and help

every way. The Saharanpur collections were placed at my disposal by Mr. J. F

Duthie, b.a., the Director of the Botanical Department in Northern India

Those of the Madras Central Museum were lent to me by Mr. E. Thurston

the Superintendent; and those of the Ootacamund Garden by Mr. M. A. Lawson,

Director of the Botanical Department in Southern India. Dr. H. Trimen, f.e.s.,

most kindly lent me the collections and drawings belonging to the Eoyal Gardens

at Peradeniya in Ceylon, and assisted me further with much information. The

collection belonging to the Garden at Singapore was placed at my disposal by the

Director, Mr. H. N. Eidley, f.l.s., who also gave me sets of his more recent

discoveries in Perak, Penang and Johore.

It has sometimes been said that Indian forest officers did not do enough for

the elucidation of the botany of the countries in which they are employed,

far as bamboos are concerned, the reproach must be cancelled most emphatically

for I have received from my brother officers in the Indian Forest Department the

most signal assistance, and it is scarcely too much to say that without their kind

help this work must have been a failure. Prom Assam, I received sets of nearly

all the bamboos of the various districts, bv the kindness of the Conservator,

Mr. Gustav Mann, who himself collected or procured them, compared them himself

labelled and noted on them, giving the fullest particulars not only of their character-

istics, but of their names and uses. Por the Burmese bamboos I am chiefly

indebted to Mr. J. W. Oliver, Conservator of the Eastern Circle of Upper Burma,

whose magnificent collections have produced several new and valuable species. To

Mr. P. J. Carter, Conservator in Pegu, Lieutenant-Colonel Bingham, Conservator in

Tenasserim, and to Messrs. McHarg, Lowis, C. S. Eogers, Lane-Eyan, and others

am also greatly indebted. Por a set of bamboos collected in Sikkim I have to

thank the late Mr. E. Puchs, and for those of Orissa I have to acknowledge the

aid of Babu Sree Dhur Chakravarti. Por information regarding the bamboos ofO ©
Bombay, I have chiefly to thank Mr. W. A. Talbot and Mr. E. C. Wroughton
Deputy Conservators ; while at the instance of the Hon'ble A. T. Shuttleworth

Conservator of the Central Circle, sets from various districts were sent me
Messrs. Pagan, "Wilkins, Osmaston, and Millett. Mr. T. P. Bourdillon, Conservator

of Porests in the Travancore State, has sent me much important material to

pplement the valuable collections made by Sir D. Brandis in Tinnevelly

Besides Porest Officers, I have to thank Mr. G. A. Gammie of the Govern
ment Cinchona Plantations in British Sikkim, for sets of bamboos collected lm
on his tours in the Darjeeling hills ; and Mr. C. B. Clarke, i-.r.s., now President
of the Linnean Society, for valuable sets of his collections in Sikkim, the Khasia
Hills, and Manipur. In the correction of the proofs I have to acknowledge the
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assistance of Dr. G. King and Mr. J. F. Duthic. Finally, I wish to express my
thanks to Sir Dietrich Brandis, k.c.i.e., late Inspector-G neral of Forests in

for many valuable specimens and for notes and advice.

Wherever possible, I have given the r<r)i(ieidar names recorded by pre\

writers or attached to the specimens received, while an index of these names will be

of help to some of those who may consult the work, in tracing the specks they desire

to find. At the same time it must be remembered that vernacular names are oft n

very unreliable, and that the same name may be given to two or more different

species in different parts of the country.

In regard to the plates attached to this work, it is well to record that the

main drawings have all been done by native artists under my supervision, and chief

among these artists was Mahomed Idrccs, a student of tin- Madras School of Art, who

worked under my supervision in Madras during 1888 to 3^0. The rest have been

. done by draughtsmen attached to the Royal Botanic Garden, Calcutta, and one or

two by Mr. Ilormusji, draughtsman of the Botanical Department, Saharanpur. Some of

the plates, as noted in the description, are borrowed; but most of them are from

actual specimens, and I have endeavoured to give, for ea h species, as far i- possible

(1) tlie leaves and leaf-sheath, (2) the culm-sheatlis, ifl) the ilowers and intloresccnee,

(4) dissections of the various parts. These dissections are entirely my own work, ami

I hope, therefore, that I may be excused for their roughness in many instances.

regret that I found it impossible to draw the parts of these dissections fully to seal.

and to indicate their relative size. It would have taken far more time than F had

available for the work.

Ann. Eoy. Bot. Gard. Calcutta, Vol. VII
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BAMBUSE^E.

less

Arborescent or shrubby grasses sometimes climbing. Culms jointed;

prominent and bearing

nodes more or

culm-sheaths of various shapes ; internodes hollow. Leaves

flat, usually linear or oblong-lanceolate; petiole short, articulated with a leaf-sheath which
is variously auricled. Inflorescence various, usually a large compound panicle with spicate

branches. Spikelets 1- to many-flowered. Empty glumes 1 to several, gradually enlarged

upwards ; the lower sometimes bearing imperfect flowers. Flowering glume usually similar

to empty glumes. Palea usually large and 2-keeled, sometimes not keeled and convolute,

occasionally wanting. Lodicules usually 3, sometimes more, sometimes none.
>

Stamens

3 or 6 or (in one genus) very many. Ovary globular or elongate, surmounted by the

style which is sometimes undivided, but more usually cleft into 2 or 3 or rarely more

stigmas. Fruit a caryopsis, with a thin crustaceous or fleshy pericarp adnate to or

separable from the seed.

Sub-tribe 7. Arundinariece.—Stamens usually 3, palea 2-keeled. Pericarp thin,

adnate to the seed. Mostly small shrubby species, (pp. 1 to 28).

Sub-tribe 2. Eubambusece.—Stamens 6. Palea usually 2-keeled. Pericarp thin, adnate

the seed. Mostly large species, (pp. 28 to 77).

Sub-tribe 3. Dendroca/amece. —Stamens 6. Palea 2-keeled. Pericarp fleshy or

crustaceous, separable from the seed, (pp. 77 to 111).

Sub-tribe 4. Mehcannece.—Stamens 6 or more. Spikelets 1-flowered. Palea none

or
•

similar to the flowering glume. Pericarp crustaceous or fleshy, separable from

the seed, (pp. Ill to 128).

Sub-tribe 1.—ARUNDINARIEA.

Spikelets 1- to many-flowered, racemose or paniculate, empty glumes 1
*

Spikelets 1- to 4-flowered, spicate, spikes bracteate, empty glumes 2-3 .

1. Arundinaria.

2. Phyllostachys.

Arundinaria, Mkhaux.

Erect or climbing shrubs. Culms slender, rarely over 1 in. in diameter ; nodes usually

prominent, internodes rather short branches fasciculate from the nod sho

sheaths thin papery
j

straw-coloured; imperfect blade narrow, subulate. Leaves

Culm-

sually

small, articulate on the sheath, many species bearing distinct © transverse veinlet

Inflorescence variable, sometimes on separate culms, sometimes terminal on leafy culms

sometimes with leaf and flower branches intermixed, paniculate or racemose. Spikelet

>

Ann. Roy. Box. Gard. Calcutta, Vol. VII.
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1- to many-flowered, often long, compressed, the flowers usually all hermaphrodite except

sometimes the terminal one, often enclosed in bracteate sheaths; empty glumes

membranous, unequal; flowering glume longer, concave, many-nerved, obtuse, acute or

mucronate; palea usually shorter than the flowering glume, prominently 2-keeled, usually

compressed. LodicuJes 3, ovate or lanceolate, ciliate. Stamens 3, exceptionally up to
,

usually exserted, anthers generally blunt. Ovary globular above, often hairy; style short,

early dividing into 2 or 3 plumose stigmas, Caryopsis oval or narrowly oblong, smooth,

furrowed on the back, when ripe included in the persistent glume and palea.

Distrib.—About 47 to 50 known species, mostly Asiatic, from India, China, and

Japan, but with about 5 North . American (the chief being A. macrosperma, Michaux, of

the Southern United States, and A. acuminata, Munro, from Mexico) ; 10 South American,

and one from South Africa (A. tessellata, Munro). In Japan there are some five

species, chief among which is the A. japonica, Sieb. and Zucc, which is cultivated

in European gardens and in the Himalaya ; and in China there are at least two

(A, sinica, Hance, and A. Hindsii, Munro).
-

—

Analysis of the species.

Stamens 3, erect shrubs.

Bracts 01 the inflorescence small.

Inflorescence on leafy branches

—

Section L j
;

Culm-nodes not bearing spines.

Spikelets many, in large terminal panicles.

Leaves large, thick, margins cartilaginous \. A. Walkeriana,

Leaves small, thin, margins membranous.

Spikelets 3- to 5-flowered, flowers blunt 2. A. Wightiana.

Spikelets 5- to 8-flowered, flowers acuminate ... 3. A. floribunda.

Spikelets few, in short panicles.

Spikelets long, flowers distant.

Leaves narrow, with transverse veinlets ..... 4. A. elegam.

Leaves rather broad, without transverse veinlets . . 5. A. polysiachija.

Spikelets short, flowers imbricating ........ 6. A. debilis.
*

- - - >

Spikelets racemose.

Spikelets 1-flowered, leaves very small 7. A. demifolia,

Spikelets many-flowered, leaves moderately large ... 8. A. racemosa.

Culm-nodes with spines.

Inflorescence terminal, glumes long, mucronate 9. A. Griffithiana.

Inflorescence axillary, glumes blunt . 10.-4. callosa.

Inflorescence on separate leafless culms

—

Section II.

Leaves with no transverse veinlets, flowers usually 2, fertile.

Eachilla of upper flower glabrous or nearly so 11. A.fakata.
Rachilla of upper flower white, hairy above 12. A, khasiana.

Leave i with transverse veinlets apparent when dry.

Culms small, leaves small, leaf-sheaths ciliate, flowers usually

3 to 5 fertile 13< At interimdi^
Culms thicker, leaves rather large, leaf-sheaths not ciliate,

flowers usually 1 fertile
. 14. A Eookeriaw.
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Bracts of the inflorescence sheathing—Section III.

Transverse vtiuleta conspicuous, bracts large.

Bracts narrow, enclosing 2 to 3 ipikeleta

Bracts broad, enclosing 3 to 5 mil t 8 .

Transverse veinlets inconspicuous, bracts short 17. A

]-"». A hijiora,

16. A. arUtatu.

Falco /•!

Stamens C or less, climbing shrubs—Section- IV 18. A. PntimL

Specie$ of tchich Cc ffotctrs are not /. ota

Culm-sheaths short, imperfect Hade general!}l reum* «1

Leaves with conspicuous transvt se veinl. I
-.

Culms from short rhizomes, < ;' pitoso.

Leaves very small, under 1 in. lonpr 10. A. uticroj.Jo/IU

Leaves moderate sized, up to > in. long,

Leaf sheaths with many cili hirsute JO, A. hinuia

Leaf-sheaths with few cilia
>,
glabrous » •%•••••

f
21. A. Gullntlyt

Culms from eloiu tted rhizomes, disl int.

Leaves moderate sized. W. Himal*} i

Leaves large. E. 1 limalaya , . . .

22. A. tana)

J. A. llolioann.

Leaves without transverse veinlets.

Leaves very narrow, branohl< s sliort . 24. A. «/' u

Leaves narrow, papery, brant hlote long, d< ml t ». A l\u>zi.

Culm-sheaths very long, imperfect blade ( r. t, v« ry long 20. A. M<tnnii<

Note.—Nos. 19, 20, and 21 probably 1 ag to

section III, aud No. 26 to section I\

SECTION I.

ioa II; Not. SS and 23 t

1. Abundixakli Walkeriana, Munro in Trans, Linn. Soc. xxvi. 21.

A shrubby bamboo with Cvlms 1 n diaiiK upper par

thickly covered with the sheaths of fallen leaves; intcrnodes about 15 in. long, rathe

rough, striate. Cubx-sheaths thin, papery. Leaves usually elliptic- or ovate-oblong, sometime

obiong-1anceolat<

above the short

thickened and r

shortly

1 to -2

pungent acuminate, rounded

thick petiole, palo beneath, gl

at the base and cucullate just

ma airinn

ved, spinulose-serrat- to 11 in. long, 1 to 1

vein ow, shining, secondary 6 to 10 pairs, intermed

5 in. broad

about 5 to 6

man

ven
prominent

striate, glabrous, cut off straight at the month,

transversa v< inlet
, which

which

;irc ed beneath: leaf-theath

below petiole, and with ow of long
]

tie b nt bri?

famished wit

is at the ed

minute cilia-

short.

a 1 _£0 purp red terminal compound panicle, rising from imbricated leaf?

branches, 6 to 12 in. long; branchlets filiform, striate y, glal 1"Wer axils

glandular, upper with a few long hairs, at first closely pressed together, afterward

ipreading. ^pikelets purple, *6 to '7 in. long when young, up to 1 in. when old

glabrous, 3 to 4-flowered, uppermost flowers usually emptv; rachilla

ciliate on the inner side and furnished with a ring of hairs at th

iry, flattened

swollen tip

glumes 2, *1 to -2 in. long, nearly equal, the lower usually 3- and the upper 5

<phj

or Dior-

Am Roy. Bot. Gard. Calcutta, Vol. VII
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nerved, angled, ciliate on the margins and apiculate ;
flowering glumes similar, bnt larger,

with 2 prominent nerves and intermediate finer ones
;

palea 2-keeled, ciliate on the

keels, acute or bifid at the tip, about as ' long as flowering glume. Lodicules 3, obtuse,

fimbriate, 1 smaller, 3-nerved, nerves wavy. Stamens with short filaments and obtuse

anthers. Ovary glabrous, style swollen at the base and soon divided into two feathery

stigmas. Caryopsis not known. Beddome Flora Sylv. ccxxx.

Ceylon, higher hills of the north-east system of mountains in the Central Province,

where it was collected by Mrs. Walker and by Messrs. Watson, Thwaites, and Trimen.

Also in the Pulney Hills in South India (Beddome, 1873).

This handsome species is recognised by its purple panicles and large thick leaves

with cartilaginous edges. Beddome's Pulney Hill specimens (leaves only) have the

leaves longer and narrower than those from Ceylon, but I consider them to belong to

this species. Thwaites' No. 3860 referred to this by Munro is, I consider, true

A. Wightiana. This species probably flowers frequently, but is known to have done so

only in 1861 and 1888» •

Plate No. 1.

—

Arundinaria Walkeriana, Munro. 1, leaf-branch; 2, part of flower

panicle

—

of natural size .; 3, spikelet; 4 & 5, empty glumes; 6, flowering glume; 7,

palea; 8, lodicule; 9, stamen; 10, ovary and stigmas; 11, venation of leaf

—

enlarged.
7

(AH from Mrs. Walker's specimens).

2. Arundinaria Wightiana, Nee's in Linncea ix. 482 (1834).
• • - *>

An erect, gregarious shrub with slender culms arising from short branching

rhizomes. Culms 6 to 10 feet high, occasionally higher, dark green, turning yellowish-

brown with age; nodes swollen and with a hairy ring below them formed by the

bases of fallen sheaths; internodes 10 to 14 in. long, usually flattened on one side,

prominently striate when young, usually rough; branchlets many, verticillate from the

nodes, either of leaves only or of leaves and flowers mixed. Culm-sheaths papery, straw-

coloured, prominently striate, 4 to 8 in. long by 1 to 3 in. broad, slightly narrowed

upwards, covered thickly at the base and less so above with stiff golden hairs arising

from tubercular bases ; imperfect Hade wavy, narrow, subulate, 1 to 1*5 in. long by '1

to *2 in. broad, scabrid ; ligule short, truncate, fimbriate on the edge. Leaves of leaf

bearing branches 5 to 7 in. long by -75 to 1 in. broad, rounded or slightly narrowed
at the base into a very short, somewhat swollen petiole, tip long acuminate, margins
incurved; the edges scabrid; glabrous above, glaucescent beneath and usually glandular-

pubescent on
.
the midrib ; main veins hardly prominent above, shining below, secondary

veins 5—7 pairs, intermediate usually 5, transverse veinlets numerous, regular, prominent,
raised beneath: those of flowering branches smaller, more rounded at the base;
leaf-sheaths striate, keeled, often purple, sometimes covered with numerous strong bulbous-
based strigose hairs, ciliate at the edges and furnished at the mouth with 5 to 8 Ion
stiff bristles; ligule short, blunt, often dentate. Inflorescence in dense, leafy, terminal
spreading panicles, with capillary, flexuose branchlets, axils glandular. Spikelets on Ion
slender pedicels, 3- to 5-flowered, purple, the uppermost flower usually sterile, glabrous
slightly scabrid-hirsute

; rachilla flattened, finely ciliate, thickened at top ; empty
two, ovate acute, the lower 5- the upper 7 -nerved

; flowering glume ovate, 9- to 11 -nerved
with transverse nerves, mucronate, often scabrous-hispid outside ; palea 2-cuspidate, 2-keeled
ciliate on the keels, 2-neived on the sides and 1-nerved, with transverse

t>

or

>

? betvv
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the keels. Lodicules 3, usually two obtuse larger, one acute smaller, dilate, 3- to 7-nerved.

Stamens with short filaments, anthers brown, acute. Ovary glabrous, style entire at

the base, soon dividing into two plumose stigmas. Caryopsis elliptic, acute, •! to *2

in. long, deeply furrowed on one side. Rupreckt Bomb. 20, tab. Ill, fig. 10; Munro
in Trans. Linn. Soc. xxvi. 19. BeJdome Flora Sylv. c.x; v, Anal. Gen. t. 28; Brandis
For. Flora 563; Steudcl Syn. 335; Thwaites Enum. Plant. Z>yl. 4 14.

Var. £. mspiDA, leaf-slieaths and stuns thickly covered with gold Q Lairs,

from a bulbous base; - iut* rim. les nuuo prominently flattened on one
side. A. hispida, Steudcl Syn. 335; A. moUii>fornm

}
lloehst. in II ib.

llohenacker No. 1282.

Hills of South India and Ceylon, most common on the Nilgiris, where it covers the

upper slopes of the hills above 6,000 feet chii fly as an underwood in 'sholas' of

Eugenia,. Michelia, Ilex and other trees. It is especially common on the sides of

Doddabetta (8,600 feet) and in the Kundahs Range, where also var. £ is found, eliiefly

on the crest of the ghats from Sispara to Makurti. It h s been collected by Wight

Hohenacker, and many others in Niigiris; by Beddome in Palghat and Tinnevellv;

d by Thwaites on Pedrotalligalla in Ceylon at 8,000 feet (C. P. 3860)

This very pretty species flowers annually, and being practieallv the only Nilgiii

reed-like bamboo, is at once recognized in those hills. It is commonly used for

mat-making and baskets, also for fences.
I

*

Plate No. 2.

—

Arundinaria Wight/ana, Noes. 1, leaf-branch; 2, part of flower

panicle; 3, node of culm

—

of natural size; 4, culm-she;.th—reduced j; 5, spikelet; 6 & 7,

empty glumes; 8, flowering glume; 9, palea; 10, flow r with glume and palea removed

to show lodicules, ovary and stamens; 11, lodicules; 12, stamen; 13, caryopsis; 1 ,

venation of leaf

—

enlarged (from fresh specimens gathered by myself).

3. Arundinaria floribunda, Thwaites Emm. Plant. Zeyl. 375.

A small erect shrubby bamboo. Culms 2 to 5 ft. high
; internodes 2 to 4 in.

lono*, very hairy at top with retrorse hairs. Leaves lanceolate, acuminate, glabrous,

spinulose-serrate on the edges, more or less attenuate into a very short petiole at

the base, the petiole with two glands ; main vein narrow, secondary veins 3 to 4

pairs with about 5-6 intermediate and many regular and conspicuous transverse

veinlets ; leaf-sheaths striate, sometimes hispid with long hairs from tubercular bases,

ending in a minutely ciliate membrane below the petiole and in short auricles

furnished with 5 to 8 long twisted bristles ; ligule short, often fimbriate. Inflorescence

a large terminal panicle, the branches at first appnscd, afta wards spreading, filiform,

axils glandular. Spikelets usually 1 in. L-ng, minutely Mikity pubescent, 5- to 8-flowered,

the uppermost empty ; rachis angular, dilated above, curved between the flowers and

spicuous empty glumes 2, outer *1 to -2 in. long, acute, 3-nerved at apex

similar but longer and more nerved
;

floicering glume 3 in. long, acuminate, 7—9-nerved,

ciliate at the apex
;
palea as long, glabrous, 2-keeled, ciliate on the keels, bicuspidate.

Lodicules 3, two broad, ovate, fimbriate ;
the third small, narrow, fimbriate. Stamens with

short filaments, anthers blunt. Ovary glabrous; style short, at once separating into 2 flat
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lacerate stigmas. Caryopsis -2 in. long, red, linear, crowned with the base of the bifid

yle. Mun

Mo tmt

in Trans. L Soc. xxvi. 20 ; Beddome Flora Sylv. ccxxx.

of Ceylon. Collected by Thwaites in the Maturatte District at 5,000 feet

1853 (C. P. 2624)

This species is y near to A. Wightiana, bnt differs, according to Munro, in the

,lly appressed' branches of the panicle and the much longer, almost

pubescent, spikelets containing sometimes 6 to 8 flowers

Plate N 3 A floribunda rhw 1 , leaf-branch with

branch tural size ; 3, spikelet
; ,4 & opanicle ; 2, flowering

6, flowering glume ; 7, palea ; 8, lodicules ; 9,

11, venation of leaf—enlarged (all from Thwaites' specimens)

y

youn

empty

stamen 10
>

silkily

g flowerin

srlumes

ovary and sti

4. Arundinaria elegans, Kurz in Jjurn. As. Soc. Beng. xlii. 248 (1873).

An evergreen, slender, tufted, shrubby bamboo CuIms g blackish, 12 to 20 ft

high, *3 to *8 in. in diameter, flattened on one side in alternate joints; nodes somewhat

raised internodes 7 to 9 in. long, smooth

internode

Culm-sheaths one-third the length of the

papery
)

striate, minutely hispid above, narrowed in the upper third to a

truncate mouth bearing minute auricles; imperfect blade ow, subulate, recurved

llgule rather broad, finely ciliate. Leaves

long by *3 to *5 h

above, glaucescent

yellow

broad

conspicuous

beneath ; cartilaginous and

,
shining beneath, sec<

lanceolate, long-acuminate, 4 to 5 in.

in. petiole; smoothrrowed at the base into a *1 to *2

scabr on the margins

;

mam vein

secondary veins 4 to 6 pairs, intermediate 8,

transverse veinlets very many, raised beneath, finely tessellate; leaf-sheaths striate, smooth,

ending in a minutely ciliate callus, and furnished with short auricles bearing: a few

s bristles ; ligide very short. Inflorescence a terminal interrupted leafy panicle aceme
bearing pedicellate spikelets; rachis thin,

lone:, flattened, 7- to 8-flowered; rachilla

wiry, curving, pubescent. Spikel 1 m. or more

3- to ved

ible, wiry, clavate; empty glumes 2, *2 in. long

with transverse

acuminate, keeled, ciliate on keel; flowering

pa shorter, 2-keeled

%me similar, 7-nerved

hite ciliate on the keels, obovate.
bifid at the apex, 2-nerved between keels, 1-nerved on either side. Lodicules 3 3- to

ed, ovate, acute, long ciliate Stamens hardly exserted, anthei purpl nded or

mucronate at the tip. Ovary smooth, oblong, surmounted by the style, which is at once
divided into tw<

Kurz For. Fl. B
hite plui

i ii. 549

stig with thickened bases. Caryopsis not known
-

Hills of Eastern Burma, extending from Tenasserhn and the stunted forests of the
Nattaung Hills

Hills of Assam.

in Martaban at 5,000 to 7,500 feet elevation, northwards into e Naga

Nattaun

Br.

This is the chief Burmese species and was collected by Kurz in. 1872, in the
He also identified with it the specimens collected byHills

J. And
in flower

Ponesh

collect

(No. 746

the Yunan Exped
of G. Gallatly made for the Calcutta B
Taip

1868,

Garde

and these agree with th
rr

by loose sheaths and the cul

them nearer to Phyllostachys.

lenasserim in 1877

leaflets in pairs, supported
markedly flat on one side, which would seem to brine

5,000 feet)
; but both these have th

I also identify this species the JMi (Naga) collected by
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James Rollo and Sri Gopal Banerjee in 1889 on the N ,ga Hfl] it 5, ,00 feet, where
it is used for the

Plate No. 4.

of native huts

•Ahmdinaria ekga *, Kurz.
part of young culm—of natural size; 5, culm-sheatl
empty glumes;

leaf-branch; 2 A 3, flowering bran'cMots

i

9, flowering glume
;

1".

elighthj redu I; 6, pikelet ; 7 i'

and stigmas; 14, transverse venation of 1 if

peJea ; 11, lodicule; 12, anther:

Xattaung Hills).

13, ovary
nlargcd (from Kurz* No, Hi from the

A small

5. Arundinaria polystachya, Kurz MS,

bby bamboo. CW/** rather soft. Culm-sheaths not known.
gr

> 6 to 8 in. lornr. '7 to 1 broad. 1 rounded
the base into

Leaves soft

ittcnuuto at

ery short petiole; ending above in a twisted point; rough above, thinlv
•

bite hairy or smooth beneath; scab • >n one edge ; main vein

veins 5 pair
j

conspicuous, intermediate 5 to 7, tarns

v

veil

i

lots none
but lines of pellucid glands betw« n the intermediate I ins; / if-shrath*

labrous, ending in a bread bifid callus, and

oad, secondary

or very few

giecnish-} ©How
produced upward* to mot the

ligule long, striate, blunt fimbriate. Itijfa terminal or axil)

panicle, bearing narrow papery bracts about 1 in. 1

y racemn-

'iiL
;

rachis channelled on

gule

lea t v

> lie

side. Spikelets pedicellate, *5 to '7 in. long, 4- to f> flowered, the uppermost imperfect

rachilla white-bearded
)

picuous
>

iptf/ (fill 2, ovate acuminate, '2 to :i

long, 5- to 7-nerved, keeled and ciliato towards tho tip; flowering gh

acuminate 4 to *5 in. long,

ovate, IoiilT

7—9-nen d, ciliato on tho od«r< s: palra longer than-
y •~

flowerinsr erlume, 2-keeled, ciliato on llie keels, mucronato, bifid at apex. 1-nerved l>eto &
and 1-nerved on either side of tho keel LodieuU* 3, usually 2 ovate, obtus , fimbriate

with 3 conspicuous areolate veins, and others smaller; the third ovate, sicnte, 3-veined

Stamens exserted ; anthers long, apiculs

style short and at once divided into t

filament- oft ilexuoso. Oran/ d •- rous
;

plumose stiymas with thickened bases.

North-East Himalaya and Khasia Hills from 3,000 to 000 f 1 Km'Z

and T. Anderson in Sikkim, and by Griffith and G. Mann in the Ivl II

This species is characterized by the large panicle, soft leaf, 1 mr li-lgule, and the

ab or fe of the transverse veinlets. It flowered in 1868 and 187'

Plate No. 5.

—

Arundi polgsfachga, Kurz. 1, leaf-bra 2, flowering branch

7 anther; 8, ovaryof natural size; 3, spikelet; 4, flowering glume; 5, palea; 0, lodicules;

and stigmas; 9, transverse venation of leaf

—

enlarged, (From Maim's Khasia Hills specimen

No. 254.)

6. Arundinaria debilis, Thwaifrs Enum. Plant. Zeal, 37o.

A shrubby bamboo, apparently gregarious Culms elongated, much branched, *2 to

•8

top

in. m diameter : nodes rather enlar ed

hispid with Ion IT hairs the upper

odes 2 to 6 in. long

ooth, yellow, shining.

glabrous at tl ie

Culm-s/teaths not

known. Leaves small, lineardanceolate, gl 1 to 3 in. long, "2 to -3 in. broad

sub-truncate at the base with a sb»rt '05 to -1 in. petiole ; very acute at the tip, and

with a scabrous point
;
glabrous or hairy above, glabrous beneath edg or

main vein thick and prominent, secondary veins 2 to 3 pairs inconspicuouboth;

intermediate 5, transv veinlets few, distant, very inconspicuous
>

often tinO
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leaf-sheaths glabrous, striate, paleaceous, ending in a minutely ciliate callus, and furnished

with a short auricle and a few (2 to 4) long pale bristles; liguh short. Inflorescence a

terminal short leafy panicle with semi-verticillate, wiry branchlets; pedicels short, often

obcuneate; rachis angular, glandular in the axils. Spikelets *5 in. long, 3-flowered,

glabrous or slightly pubescent, joints of the rachilla scabrous at the tip; empty glumes

the lower smaller, 5- to 7-nerved, ovate, mucronate
; flowering glume longer but similar

;

palea bicuspidate, hirsute, ciliate at tip, keels not ciliate otherwise. Lodicules 3, ovate,

acute, ciliate, 3-nerved. Stamens not exserted, anthers bifid at apex. Ovary ovoid,

glabrous, produced into . a short style which at once separates into two long purple

stigmas beautifully plumose within. Munro in Trans. Linn. Soc. xxvi. 24; Beddome Fhra

Sylv. ccxxx. C. P. No. 1.

Ceylon at 6,000 to 8,000 feet, collected in the Central Provinces by Thwaites,

also by Drs. Maxwell, Wight and G. Thomson.

This plant is characterized by the small pointed leaves, short spikelets, long glumes,

and slightly ciliate palea. Thwaites says it is used in Newera Ellia as a fodder for

horses.

Plate No. 6.

—

Arundinaria dcbitis, Thw. 1, leaf-branch; 2, flowering branch

of natural size; 3, spikelet; 4 & 5, empty glumes; 6, flowering glume; 7, palea;

lodicule; 9, lodicules with stamens and stigmas; 10, anther; 11, ovary and stigmas;

12, transverse venation of leaf

—

enlarged. (All from Thwaites' specimens C # ?• 1.)

7. Arundinaria densifolia, Munro in Trans. Linn. Soc. xxvi. 32j

A small, densely gregarious shrub, 6 in. to 3 ft. high, with stiff, strong, densely

leafy branches arising from a thick rhizome covered with imbricating scales. Culms

up to *3 in. in diameter, smooth; nodes not prominent; internodes 1*5 to 3 in. long,

walls rather thick. Culm-sheaths 1 in. or more long, striate, hirsute, slightly attenuate

to a truncate top bearing very small pointed auricles ; imperfect blade short, ovate, rounded
at base; branchlets fastigiate, short, 5 to 8 from each node. Leaves densely imbricate,

thick, almost sessile, lanceolate, acute; rounded or cordate at the base, tapering upwards
gradually into a sharply acuminate glabrous point, 1 to 1*5 in. long by «2 to *3 in.

broad, the edges broadly cartilaginous, finely spinulose-serrate ; main vein prominent, thick,

shining, secondary veins 1 to 2, inconspicuous, intermediate 4 to 5, transverse veinlets

very numerous and regular; leaf-sheaths striate and with whitish stiff hairs above, ciliate

on the edges, slightly so at the top; ligule short, rounded, hairy. Inflorescence a dense

panicle of leafy branchlets, bearing racemes with 5 to 6 spikelets, the rachis angled,

strigosely hairy. Spikelets *4 to -5 in. long, 1-flowered, with a terminal free rachilla

or rudimentary flower; empty glumes 2, the lower short, narrow, lanceolate, acu-
minate, the midrib scabrous

; the upper similar but broader, 5-nerved
; flowering

similar to but larger than the upper empty glume, 5-nerved, long mucronate, midrib
conspicuous, scabrous; palea 2-keeled, scabrous on the keels, faintly 1-veined on either
side, bimucronate; rachilla between empty and flowering glume rounded, glabrous.
Lodicules obovate, obtuse, white, shortly fimbriate, faintly 3—5-nerved. Stamens not
exserted; anthers long, blunt, shortly . apiculate. Ovary elliptic, glabrous; style short, soon
branching into 2 feathery stigmas. Caryopsis not seen.

South India and Ceylon: collected by Watson (No. 25); by G. Thomson in
marshes on Pedrotallagalia

; by Dr. Maxwell; and by Trimen on Horton plains at

\
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7,200 ft. in September 1890 in flower. Also by ] dome in 1873 on Anemmli Hill,

Anamalais, at 8,500 ft.

This is probably the smallest Indian species of bamboo, and it is ehaiacfa riscd

by the 1 -flowered spikelots and short leathery imbri ito haves. Since the discovery b\

Trimen of the flowers, Munro's suggestion of its relationship to .1. Walterianm no longer

holds good.

Plate No. 7.

—

Arundinaria den&ifdia, Monro. 1, leaf-branch; 2. flowering branch

natural size; 3, culm-sheath—somewhat reduced; 4, raceme; 5, ipikelet; 6 iv. 7, empty ;lum< s :

,
flowering glume; 9, palea and imp n t terminal flower; 10, loditule; 11, anther

12, ovary and stigmas; 13, transYers \ nation of leaf- enlarged. (X<>. 1 from Thomson's

specimen C. P. 3900; the rest from Trillion's specimens.)

8. Aruxdixaiua eacemosa, Munro in T ins. Linn. Son. x vi. 17.

An erect, gregarious shrub, with culms aiising from long rhizomes. Culms ?> t<

15 ft. high, '7 to 1 in., and even 2 in. in diameter, bluish-giv. n, glaucous when
young; nodes marked by a ring; intemodes 12 to 1 J in. lot s. ibrous, rough aln.w,

walls thin; branchlets fascicled at tho nodes. Culm-xhcaflis shorter than tlio intemodes*

usually 10 in. long, striate, covered with scatt-ivl black stiff hairs, ciliato nt tin-

edges, attenuate convexly at tho top and truncate ; imperfect blade 2 to 3 in.

long, narrow, subulate, reflexed ; ligulc #
1 to '2 in. long, fimbriate. Leaves lineai-

lanceolate, 4 to 7 in. long, *5 to *7 in. broad; rounded or attenuato at the baso into a

short *1 in. petiole; ending above in a long sttaceous point; gltibroits above

sometimes with long hairs beneath, afterwards glabrous; 6< ahrous-serrate on the

edges; main vein yellowish, prominent; secondary veins J to 5 pair
; intermediated

to 7; transverse veinlcts very numerous, regular, and conspicuous, raised beneath;

leaf-sheaths straw-coloured, striat ,
sometimes hairy, ending in a somewhat ciliate

membrane below the blado and bearing vei short auricles with a few lomr tiff

bristles ; ligule short, blunt. Inflorescence a simple terminal panicle of close L ii\

verticillate branchlets which are surrounded by the persistent sheaths of fallen leaves

rachis glabrous
;

pedicels wavy, angular, 1 to 1*5 in. long. Spikelets in short racem *,

1 to 1*5 in. long, 4- to 8-flowered, the uppermost flowor imperfect; rachilla clavate,

flattened at the tip, ciliate on the edges and hairy on the articulation below th<

flowers; empty glumes 2, very small, acuminate, distant; flowering glume caudat. -

acuminate from a broad base, rough filiate on the edgi s, point lonur scabrous, 7- to

9-nerved; palea shorter, bimucronate at the apex, ciliate on the keels, scabrous at tip.

nerves none or scarcely visible. Lodicules 3, short, obtuse or one acute, short, fimbriate.

Stamens hardly exserted; anthers long, purple, bifid at top, filaments short. Ovary

oblong-ovoid, rounded, glabrous, produced into a short style, which is divided above the

base into 2 or 3 papillose stigmas. Can/apsis *2 to '3 in. long, elliptic, acute,

o-labrous, furrowed on one side.

North-East Himalaya in 1 .*t Nepal and Sikkim from 6,000 to 12,00' > feet

collected many times in leaf, but in flower only by Dr. T. Thomson in 1807, and

by G. A.- Gammie and collectors of the Calcutta Botanic Garden in 1887 to 1890

at 10,000 feet, below Suburkum and Phalut on the Singalela Range.

This species is the common gregarious small bamboo of the Darjeeling upper

forests, and it is there in universal employ as a fodder for cattle and ponies, especially

Aks. Hot. Bot. Gard. Calcutta, Yol. Til
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ill the amy The culms are also largely used in mat-mak o for the roofs

of native houses, for fences, and for garden supports. It is known as Malinrj

(Xepalese); Phy miJcnu (Lepcha); Pheong, mheem (Bhutia). Thomson gives also a

Sikkim name, Pummoon, . and Hooker the name Pat-hioo with specimens collected at

Yalloong in Eastern Nepal at 10,000 ft It ely flower, and out of flowe

is difficult to recognize, but the hairy sheaths, fimbriate sheath ligules, -and rough

•nodes may serve to identify

It grows to a comparatively large size in the forests below Tonglo and about

jen col-Senchal in Darjeeling, but in these lower forests it has apparently never been

lected in flower; for all the flowering branches seem to have come from the more or less

ted form found above 10,000 feet. The natives distinguish this Alp form

under the names miknu and mheem. while the phy and pheong given to the

larger lower-level form
•

In regard to the difference between these two forms, Mr. G. A. Gammie in his

Report on his botanical tour of 1892 on the Sikkim-Tibet frontier say i< It is

u what Mr. Gamble named A Gammieana fro

i having since ned flowers he h

of the foliage only,

discovered it to be A. racemosa, Muni
specimens but

)
a

plant which, although so abundant round Darjeel

u d as fodder for ponies, has never been k

as to be almost exclusively

to flower there. The Phalut

plant, which differs so much in size and appearance
5

having reddish stems with

n an
it rigorous

ge height of 3 feet, may of course owe its diminution to th

climate of higher levels

more

preventing its attaining to a normal growth

Plate K 8 AriiYidinaria racemosa, Munro
?

leaf-branch ; 2, flowering branch
>

3. culm natural she; 4
j

m-sheath

—

reduced about third 5 spikel 6

flowering glume ; 7, palea ; 8, lodicules ; 9

10, anther
;

11
;

ary
i

tyle and stigmas
j

lodicules with anthers, sty

12, caryopsis ; 13,

and stmmas
7

n
transverse venation ot

leaf
i

14. leaf-sheath of 1 level form 1 leaf-sheath of high level form ged

(Nos. 1, 3, 4, 11 from my specimens, the rest fi those Calcutta Garden collectors.)

9. Aeundinaria Gkiffithiana, Munro in Trans. Linn. Soc. xxvi. 20.

A

g

gregarious, thorny shrub. Culms 10 to 30 ft. high, 1 to 1*5

)des prominent, bearing a circle of con

in. in diameter,

cal stout short spines ; internodes

7 to 9 in. lonsr, striate, furrowed, covered around the base of the node with a ringo

of tawny hairs. Culm-sheaths papery, striate, longer than the internodes, 6 to 9 in. long

4 to 5 in. broad at base whe

and somewhat conv<

they bear a belt of thick tawny soft gradually

xly attenuate upwards to a breadth of about *3 the apex furnished

with rounded auricles, back covered thinly with scattered, stiff, bulbous-based ha
edg ciliat

hairy, slightly ciliate. Leaves

imperfect, blade '2 to 1 in. long, triangular, acute, hairy ; ligul sh

•lanceolate, acuminate
•o broad, narrowed at the base into a

thin, 4 to 5 in. long, *4 to

din Ion*2 in. short petiole; tip ending in a long,

setaceous, somewhat scabrous point; smooth above, pale beneath, margins smooth; main
vein pale, shining, conspicuous beneath, secondary 4 to 5 pairs, intermediate 4 to

transverse veinlets conspicuous, raised
i

ght ; leaf-sheaths striate, glabrous, ciliate

broad

the edges, ending in a narrow ring with a few stiff curved bristles; ligule moderately
hairy without. Infl a terminal panicle, surrounded with sheathing



INDIAN BAMBUS&S; GAMDL1 11

bracts, hairy at the base and ciliate On the edir'-s. th spike! ts in verticillate ch>
on thin, wavy, scabrous, hairy pedkvls; nobis hairy, flattened on one siil

Spikelets 1 to 1-5 in. long, narrow, with empty glumes and 4 to 6 11

rack ilia long, *2 to '] in., flattened, hairy, ciliate at tlio lavate top; empty glum

2, ovate-lanceolate, mncrenate, o- to 7-nervod, scabrous, hairy on the b ; , ..flow ing gUm
•5 in. long, lanceolate, long mu ronate, scabrous, hairy shove, 7-nerved: palea n u v

long, bimucronate, 2-keeled, ciliate on the keels. /. iicmU$ , obovatc . faint lv nerv,

long ciliate, one rather shorter and narr-.w Si mens apparently not - lerted; anth >

the connective not produced, but the cells crowned with a few wry tin.

white hairs. Ovary linear-oblong, glabrous, with a v, iy .short style and *J lonj

plumose stiymas. Caryopm not known.

Khasia and Jaintia Hills of A-un: collected by Griffith at Moflong in 1 h\

Hooker in 1850 ; by C. B. Clarke at Sohra, 4,500 ft. in 1 ; and by Q. Mann on
the Mangot river near Jowai, Jaintia Hills, at :;,.'><»0 ft. in 1^81) and at Nungklaw,

Khasia Hills, at 3,000 ft. in 1890.

This species is distinguish I from A, callosa, the other thorny specie*, bv its quits

different inflorescence, smaller leaves and peculiar culm -sheath. The woolly nodes ( I th<

culms and branchlets and the hairs on the apices of the anthers are, however, the best

general characters. .As stated by Monro, it seems to have cm oiu-o been colli its I in

flower, namely, by the Assam Deputation under Wallioh and Griffith for the examination

of the tea plant. The Khasia name is Kknap (G. .Mann); but Mum's Khasia specimen

bears the name U-spar, which is also that of A, cillosa. The culms ar u 1 for

tying the thatch of native houses.

Plate No. 9.

—

Arundinaria Grifflt'iiana, Mmiro. 1, leaf-branch; 2, flowering branch;

3, culm-sheath—of natural size; 4, Bpikeletj 5 * 6, empty glumes; 7, flowering glume;

8, palea; 9, lodicules; 10, anther; 11, ovary and stigm
. <; 12, leai-shcath ; VI, trans-

verse venation of leaf

—

enlarged. (No. 3 from Mann's sj jciinen
;

rest from Griffith's,

kindly lent by the Director of the Royal Q irden.

10. Arundinaria callosa, Munro in Trans. Linn. Soc. xxvi. 30.

A shrubby thorny bamboo. Culms 12 to 20 ft. high, -> to 1 in. in diamet r, grt

ish-oreen, smooth, striate when young; nodes raised in a ring which is subtend d by the

base of the fallen sheath fringed with soft brown hairs, and which is studded with

short thick conical spines, the said spines breaking through the sheath when the latter

is detached; internodes 6 to 10 ly solid at base, the walls higher up rather

u

bin ('15 in. in thickness). Culm-sheaths as long as or longer than the internodes,

)ose thin, striate, smooth, transversely veined, ciliate on the edges, gradually attenuate

pwards from a softly hairy bn to a *2 in. truncate tip; imperfect blade «5 to 1 in.

without and within, decurrent on the sheath in Ion"-fringed short-i •••—{-
long, subulate, hairy without

auricles; liaule *1 in., fimbriate. Leaves 8 to 9 in. long, -7 to 1*3 in. broad, oblon

lanceolate, thin; somewhat unequally attenuate at base into a '1 to -3 in. long

petiole which is swollen at its base; ending above in a scabrous, acuminate point;

linely glandular-scabrous above, especially on the marginal veins, pale and pubescent

-ous-serrate on the edges; main vein prominent, shining, hairy on the

upper surface; secondary veins 5 to 8 pairs conspicuous; intermediate 5 to 6; transverse
beneath, scab

Ann. Eoy. Box. Gakd Calcutta, Yol. YII.
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veinlets many, prominent, regular, raised beneath with many pellucid glands; leaf-sheath

striate, densely tawny-pubescent, at length glabrous, ciliate on the edges, ending m
a shortly ciliate callus, and furnished with a few long stiff hairy curved bristles; ligule

short, hairy, often fimbriate. Inflorescence a branched panicle ending in a leafy

branchlet, the nodes of the panicle subtended by sheathing papery bracts ; rachis striate,

line of close pubescence, the end joints

subtended by straw-coloured glabrous

flattened on one side and bearing a vertical

long,hairy, slender, clavate. Spikelets 2 to 3 in.

narrow bracts; rachillse very prominent, about §2 in. long, curved, flattened, glabrous;

flowers 6 to 12; empty glumes 2, short, glabrous, ovate-acute, 1- to 3-nerved; flowering

glume ovate, acute, mucronate, ciliate at apex, 3- to 7-nerved; palea acute, 2-keeled,

ovate, faintly nerved, fimbriate, onethickly pubescent, keels ciliate. LodicuUs

smaller. Stamens slightly exserted, anthers short, blunt. Ovary ovate, glabrous ; style

short, speedily dividing into 2 shortly plumose stigmas. Caryopsis not known.

Eastern Himalaya and Khasia Hills in Assam, up to 6,500 feet; collected in 1850

by Hooker at Moflong and Myrung, 6,000 feet; by C. B. Clarke, in flower, in

•wood (No, 37434), in March 1885; by G. Mann at Shillong peak in 1873 and at

Shillong

Myrung in 1890; and by J. L. Lister in 1875 in the Duphla Hills at Shergarh 6,800

feet and Singook 4,500 feet.

This species

spinous nod es,

is easily distinguished from

and

all others, except A. Griffithiana, by its

from that species by the different inflorescence, longer and

broader leaves, and less haiiy and thinner sheaths. It grows m open clumps in

evergreen forests, and is- used for tying on the thatch of native houses. Hooker

gives the Khasia name Uskong, while G. Mann gives those of Uspar, spar. For the

flowers, which were unknown when Munro wrote, we are indebted to C. B. Clarke.

Listers specimens show excellently the characters of the culms and culm-sheaths.

1, leaf-branch; 2, flowering branch;

; 6, spikelet

;

P N 10 Arimd I M
3, part of culm

—

nat size; 4, culm-sheath reduced i .

3 J
5 , leaf-sheath

7 pty gl 8, flowering glume; 9, palea 10 lodicules ; 11, flower, with glume

and palea removed; 12, anther; 13, ovary and stigmas 14 transverse of

leaf •ged 3 and 4 from G. Mann the rest from C. B. Clarke's specimens.)

SECTION II.

11. Arundixaria falcata, Nees in Linncea ix. 478 (1834).

A gregar shrub with annual culms from a central rootstock. Culms 6 to 10 ft.

high, '3 to -6 in. in diameter, smooth, cylindric, green at first, and sometimes white
pruinose

;
nodes much swollen, glabrous or hirsute ; internodes 6 to 12 inches long,

slender.walls thin; branchlets from the nodes fasciculate

geniculate at the

Culm-sheaths papery-

very numerous,
joints; flowering and leaf-bearing branches on different ms

7 coloured, striate as ong or
often 12 in. long and 3 in. broad at the base

longi than the internodes

glabrous above, minutely scab
hairy beneath in the upper half; ciliate on the edges; gradually d cou-

ely attenuate upwards th upper thirds to a narrow, truncate, ciliate. *1 to
2 in. broad tip; imperfect blade •5 to 2 in. long, •! broad, subulate, recurved
lig elongate, often -5 long, dentate. L
in. broad; exceptionally (on young

lly 3 to 4

shoots) up to 12 in. long

long and #2 to 3

and 1 in. in
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breadth, linear; attenuate at the base into a short, less than -1 in. long, p tiolo; tapering

above into a long setaceous twisted point; scabrous above, minutely pubescent ben. ath

when young, afterwards glabrous or with scattered soft lour hairs near the midrib,

^

scabrous on the edges; main vein prominent, secondary v ins 2 to 7 pairs, pale; i

mediate 5 to 7; transverse veinlets none, but many pellu. id glands, some of which
the appearance of transverse veinlets when dry; Umf-sheath* striate, glabrous, ending
a minutely hairy ring below the petiole, and produce I upwards on her side to

meet the ligule; ligulc long, membranous, dentate or lueonue, Jnjlorescato on 1. atless

separate culms, consisting of ] tniculate fal ite racemes fuscidod at tho nodes and
subtended by short linear or lauceolato membranous bracts. Svik lets *o to '7 in. Ion"-

bearing 2 empty glumes, then 1 to 2 fertile flowers, then a terminal rodinui
>

flower or free rachilla; rachillae cuneato, hairy at the top: rmpty glumes 2, pale, the lower
•3 in. long 3- to 5-nerved, the up] r *4 in. loi ; 7- to D-ncrvod, acute, eiliato at tip

flowering glume *o in. long, sub-acute, mucronate, scabrous, 7- to 9-nervecl, eiliate at tin;

palca as long as or rather longer than flow ing glume, bifid, 2-keeh 1, 2-nervrd on either

side of keels, keel ciliato at tip, margins of both flowering glume and palea often

black. Lodicules ovate or obovate, one rather narrower, h\ aline, somewhat swolh n at base

3-veined, fimbriate on the margins. Stamen* at first hardly exsorted, later protruding;

anthers bifid at the tip, the filaments sometimes flattened. Ocary glabrous, linear-

oblong, attenuate into a short style, -which is sj lily divided into 2 plumo*
stigmas, Caryopsis linear, '5 in. long, furrowed on one side, Snrmountod by tho base

of the bifid style. Ruprecht Bamb. 2>, tab. hi. 8; Stcndel iS/w. 835; J/unro in Tram.
Linn, Soc, xxvi. 26; Brandis For. Flora 562, Jnd. Forester xii. 20G. A, intfkkuita,

Trin, in Mem, Acad. Pctrrsb. Ser. vi. iii. ii. (183*>) G20. A. uni.is, Clcghorn in Journ.

Agr. Soc. of India xii. 388 (1865)

Var a. typica, spikelets distant, in falcate filifoim racemes

j> £. glomerata, spikelets collect d in groui>s of 3 to 4 together, in close

racemes or pan

North-Western Himalaya, from the Ravi to Nepal, ascending from 4,000 feet to

12,000 feet, but rarely found over 7,000 feet, gathered by numerous collectors.

This is the well-known low level ringal of the North-Western Himalaya, always

found in the undergrowth of forests of white oak (Quercus (noma), firs and mixed

trees in more or less shady places, usually on northern slopes or in ravines. It

has been frequently found in flower, and though, as happened in 1879, years

of general seeding are of occasional occurrence, a few clumps may be found in

flower in almost any year. Brandis (Lid. Forester xii. 206) gii -s Chakrata 6,000 ft.

in 1881; Manglad Valley 6,000 ft., 1881; Jaunsar 1878; Kulu 1876; and A. F. Broun

(Ind. Forester xii. 414) gives Jaunsar 1886. Brandis says that "two kinds are

" generally distinguished, one growing at lower elevations (up to 7,000 ft.), thinner,

" with solid or nearly solid culms and narrow leaves; the other growing between 8,000

" and 12,000 ft. with shorter, thicker and hollow culms and broader leaves, the

" foliage more feathery ;" but in his paper in the " Transactions of the Royal Society of

" New South Wales reprinted in Ind. Forester xii. 204," he seems to explain that the

higher level one is A. spathiflora, Trim, for he has never seen A. falcata above 7,000

it. He gives many vernacular names, the chief of which are Kigal and Ringal



ANNALS OF THE ROYAL BOTANIC GARDEN, CALCUTTA.

The culms are exported in considerable quantities to the plains, along with those

of other species, to make hooka-tubes, fishing rods, &c, and in the hills they are

used for basket work. This species is cultivated in Europe. It is recognized at once

from A. spathiflora by the absence of transverse veinlets, and from its neighbour

A. khasiana by the rather larger spikelets, loose inflorescence and generally narrower

leaves. Nees describes the stigmas as 3, Ruprecht says < 2 to 3
', while Munro admits

2. I can onlv find 2, but otherwise the identification seems good. I think

it is doubtful whether the A. utilis of Dr. H. Cleghorn's * Notes on the vegetation

of the Sutlej Valley ' in the Journal of the Agricultural and Horticultural Society

of India,, vol. xiii, p. 388, is this species. There is no description, and though

Munro and Brandis have quoted it in their list of synonyms, the ' hill bamboo, at

' 9,000 feet, used for wicker work and for lining the roofs of houses ' is just as likely

to have been A. spathiflora.
•

Plate No. 11.

—

Arundinaria falcata, Nees. 1, leaf-branch ; 2, flowering branch;

3, rhizome and culm; 5, leaf from end of strong young shoot—natural size; 4, culm-

sheath

—

reduced \\ 6 & 7, spikelets; 8 & 9, empty glumes; 10, flowering glume; 11,

palea ; 12, rudimentary flower on terminal rachilla ; 13, lodicule ; 14, anther ; 15, ovary

and stigmas; 16, caryopsis; 17, transverse venation of leaf

—

enlarged. (Nos. 4, 5 from

my own collecting; rest from a specimen in the Herbarium of the Botanic Gardens,

Calcutta, bearing Munro's identification.)

Platb No. 12.

—

Vak. glomerata. 1, leaf-branch ; 2, part of flowering culm

—

of natural

(from specimens collected by C. Bagshawe, Deputy Conservator of Forests, in 1879).

«

12. Arundinaria khasiana, Munro in Trans. Linn. Soc. xxvi. 28

A thick, bushy shrub. Culms 8 to 12 ft. long, *5 in. in diameter, smooth, dark

green or almost black; nodes prominent; internodes 6 to 8 in. long; branchlets

very many from the nodes, geniculate, dark-coloured, leaf- and flower-bearing culms
separate. Culm-sheaths papery, straw-coloured, 6 to 9 in. long, by 1*5 to 2 in.

broad at base, striate, smooth, upper part with transverse veinlets, upper half tapering

gradually and concavely upwards to a narrow tip; imperfect blade narrower than
apex of sheath, subulate, recurved, 1 in. long ; ligule '2 to '3 in. long, subulate

dentate or lacerate. Leaves linear-lanceolate, 3 to 4 in. long by about '3 in. broad*
attenuate at the base into a short petiole; acuminate with a twisted setaceous

9

point
; smooth on both sides, or sometimes slightly pubescent beneath ; . scabrous on

both edges; main vein prominent, secondary veins 2 to 3 pairs, with no, or very few,
trarisverse veinlets, but many pellucid dots; leaf-sheaths thin, striate, ending in a
minutely ciliate callus and slightly produced to meet the ligule; ligule rather long.
Inflorescence on separate leafless culms, consisting of falcate, branching, geniculate
panicles,

,

fascicled at the nodes and subtended by membranous, short, ovate bracts.
•4 to -5 in. long, bearing 2 empty glumes, and usually 2 to 3 flowers
terminal free rachilla or imperfect flower; rachis of spikelet clavate, white

hairy above
;

empty glumes 2, short, the lower 3-, the upper 5- to 7-nerved, shortly
mucronate and ciliate at the tip and on the margins below it; flowering-:~ :1~ but longer and stiffer, sometimes minutely scabrous-pubescent; palea We
than the flowering glume, 2-keeled, glabrous except the ciliate tip, acute or bifid
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1-nerved on either side of the keels. Lod u > 3, ovate, obtuse, or one acute, fimbriato, -

to 7-uerved, nerves brown. Stamens . rted, filaments somewhat flattened, anther* blunt

<l by a thick in (1 style at on<at tlie apex. Ovary glabrous, elli

separating into two plnmos 8tiyma*. Caryopm not known.

Kha ia Hills in A^ mi at about ,0 to ,000 ft. Collected at Sbillong b)

Griffith (No. 1058); at Churra and otlnr pi by Hook- ir in ISoO ; by Ma* i ;

and by G. Mann in 1889.

It is most diffieult to separate this from A. fdata; but, as Monro remarks, it

has a different look, and it is a plant of a stiller and strong r general growth.

After examining a large number of specimens of both 8} i« s, 1 ha?e < me to the

conclusion that the whole of the Assam ma rial belongs to this species and thai

A. falcata is confined to the Western Himalav. A. khasiana has a more den-.- end

inbricated panicle, shorter flowers and a hairy rachis to the spikelet ; the character

of the hairs beneath the leaf given by Munro as belonging to -1. falcata does m>j

entirely hold good. It is known as Namlang in the Khftflia Hills according t<<

Hooker and G. Mann.

Plate No. IS.— Arundinaria khasinna, Monro. 1, leaf-branch'; 2, flowering branch;

3, leaf-sheath

—

natural size; 4, culm sheath

—

reduced to |; 5, part of panicle; G, -pikelet

7 & 8, empty glumes; 9, flowering lum< ; 10, paJea and imperfect flower; 11, lodicules;

12, anther; 13, ovary and stigmas; 14. transrerse venation of 1
|

•; 1 1 —chh fed. (All

from Griffith's specimens, except No. 4 which is from those of G. Mann.)

13. Akindinakia IKTERMEDIA. Munro in Trans. Linn. Soe. wL 2.S.

A thin, caespitose, gregarious shrub. Cabas smooth, greyish-green, .S to 12 ft.

high, *4 to *5 in. in diameter; nodes swollen, with a prominent ring and a whitish

line below them; internodes 5 to 10 in. long, walls '1 to 2 in. thi k; hi nch s many

from the nodes. Culm-sheaths glabrous, papery, strongly striat . 8 to 10 in. long

by 1 to 2 in. broad at the base, taj ting venly in the upper third to a truncate

tip *1 to '2 in. broad, ciliate below the blade and produced beyond it to meet th

lio-ule; imperfect Hade narrow, subulate, o to 2 in. long, recurved; ligule np to *2 in.

long, blunt. Leaves bright green, very variable, from 8 in. long and 1 in. broad

in young shoots to 3 to 4 in. long and *5 in. broad in the slender branchlets

from the nodes, lineardanceolate to oblong-lanceolate; attenuate at the b. o, into

a short swollen petiole about *1 in. long; acuminate abovo in a tac* ous p

scabrous above and on both margins, pale and smooth or hairy near the nridril

beneath; main vein prominent, shining beneath, secondary a ins 3 to 7 on either

side ; i

betweer

intermediate 6 to 7; transverse veinlets f < w, distant, with few pellucid

een* leaf-sheaths striate, glabrous or with scattered long stiff hairs above, ending in

lickened minutely i iliatc callus below the petiole and produced at the side into

falcate auricles bordered with curving stiff deciduous bristles; ligule elongate, obtu or

triangular. Inflorescence on leafl* bs stems cor; isting of racemo-e panicles verticillate from

the nodes and of variable length, subtended by membranous bracts
; rachis smooth, dark,

with small triangular bracts below and sometimes a tuft of hair above at the axils.

Spikelet* -o to 1 in. long, yellow or purplish, with 2 empty glumes, 3 to 5 flowers

and a terminal free rachilla or imperfect flower; rachillae between the flowers clavate,
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compressed, long ciliate above; empty glumes 2, pale, ovate, membranous, the lower 3- to

o-, the upper 7- to 9-nerved, blunt or acute, ciliate at tip; flowering glume similar but

shortly mucronate, nerves 7 to 9, conspicuous, often minutely scabrous on the back;

palea longer than flowering glume, bi-mucronate, 2-keeled, ciliate on the keels,

2-nerved between, 1 -nerved on either side of them, Lodicules 3, ovate, of

various sizes, fimbriate, thickened and 3- to 7-nerved at base. Stamens slightly

exserted; anthers blunt or very slightly pointed at the apex. Ovary linear-oblong,

glabrous, ending in a short style, divided near the base into two plumose stigmas.

Caryopsis short, oblong, swollen in the middle and furrowed in front, tipped with the

persistent base of the style.

Eastern Himalaya: lower hills of Sikkim up to 7,000 ft., chiefly on dry ridges,

as on those above Sivoke: collected in flower by Hooker in 1848; by T. Anderson

in 1868; and by myself in 1879; also in leaf by Kurz at Goke, 4,000 ft.; by

T. Thomson and G. A. Gammie. Cultivated in Calcutta, the Nilgiris, and elsewhere.

This species is not easy to recognize from the flowers, but it usually has 4 or

5 fertile flowers, while A. falcata and A. hhasiana have rarely more than 2. The
beautifully long ciliate leaf-sheath is, however, an excellent character. It is called

Nigafa) titi nigala (Nepalese), Parmiok (Lepcha), and the culms are strong and make
fishing rods, baskets, mats, etc. It is an excellent hedging plant.

Plate No. 14.

—

Arundinaria intermedia, Munro. 1, leaf-branch; 2 & 3, flowering

branches—of natural sise; 4, culm-sheath

—

reduced to -J; 5, leaf-sheath; 6, spikelet;

7 & 8, empty glumes; 9, flowering glume; 10, palea and imperfect flower; 11, lodicule;

12, anther; 13, ovary and stigmas; 14, transverse venation of leaf—enlarged, (All

from Hooker's specimens, except No. 4 from my own.

14. Arcndinaria Hookeriana, Munro in Trans. Linn. Soc. xxvi. 29.

o

A handsome, rather tall, csespitose bamboo. Culms 15 to 20 feet high, slender,

aucous-green with whitish scurf when young ; when older with a dark bluish ring

at the top of each internode, often striated green and yellow; *7 to 1*5 in. in diameter;

nodes not much swollen, but prominently ringed by the persistent base of the sheath;

internodes to 8 in. long, fistular, walls thin, (-1 in. in thickness) ; branchlets chiefly from
the upper nodes, short, those bearing leaves and flowers respectively on different

culms. Culm-sheaths papery, striate, often 12 to 24 in. long and 3 to 6 in. broad at

base, concavely attenuate upwards in the upper half to a truncate point below the
imperfect blade and produced on either side beyond it to a point to meet the H^ule;
imperfect blade linear, -2 to *3 in. broad, 3 to 6 in. long; ligule -\ to '2 in. long,
dentate or lacerate, depressed in the middle, curved upwards at the edges. Leaves linear-
to oblong-lanceolate, glaucous-green when young, 6 to 12 in. long by *5 to 1*5 in.

broad; attenuate at the base into a -1 to -2 in. long petiole; acuminate in a scabrous
setaceous point

; somewhat rough above, pale and glabrous beneath except for a few
white hairs round the midrib at the base; margins scabrous; main vein prominent
beneath, shining

; secondary veins 4 to 8. pairs ; intermediate 5 to 7, no proper trans-
verse veinlets, but many pellucid glands giving the appearance of oblique transverse
vemlets on the under surface when dry; leaf-sheaths striate, glabrous but minutely ciliate
at the edges, ending in a broad callus and thin membrane without bristles; ligule lon<r,
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conspicuous, often of dark colour ami point* I. Inflorescence of loose, faleat racemose
panicles fascicled at the nodes of a loath ^ mini, bracteate at base; rachis dark, smooth,
rounded, geniculate, ultimate branehlets filiform, wavy. Spikehti about '35 in. Ion

pedicellate, drooping, with 2 empty glumes, I f rtilo tl per and a terminal free rachiUa
or imperfect flower, hard, somewhat scabrous; empty y /times 2, oblong, thin, membranous
the lower about -l in., the upper ah ut *2 in. long; tho lower i-ncrved, hairy at tip. the

upper 5-nerved, mucronate; flowering glume large, hard, broadly ovate, involute, angled,

with 3 prominent nerves, scabrous between them
;
palea thick, 2-kerled, glabi us, its tip

somewhat prolonged, hii -ute. Lod ulet 8, thickened at base an 1 coloured, oboTate, acute «r

rounded, thin, fimbriate, 3—5-nerved St<tm,n$ « erted, anthers sub-aoute. Orary ollipM.i 1

glabrous, surmounted by a short style, early dividing into 2 rather short plumose tigDius.

Caryopsis elliptic, *3 in. long, dark, smooth, tip] d with the pointed ba>c ..f the style.

Eastern Himalaya in Sikkim and Bhutan: collecti I by H«» .k r at 1 ksun, l,00'>

to 6,800 ft. in 1843; again in flower by U. Pantling, of tho Calcutta Botanic

Garden, at Choongthang, 5,000 ft., in 1885; and by G. A. Gammie in the Qheet

Valley, British Bhutan, 6,000 ft., in 1892.

This is a very pretty species which ought to be cultivated, and should tluivo w< 11

in places in Europe which are sheltered from frost. It is known as Siwjhani (Xepalese);

Prong (Lepcha). The large leaves, blui>h thin-walled culms and ipikeleti with 1

flower distinguish it easily.

Plate No. 15.

—

Artmdinaria Jlookcriana, Monro. 1, leaf-bram h; 2, flowering branch;

,
node of culm

—

natural size; 4, culm-sheath

—

reduced to J; 5, imperfect blade and ligule

of culm-sheath, under surface

—

natural size; 6, leaf-sheath and ligule; 7, Kpikelet ; 8 t

empty glumes; 10, flowering glume; 11, palea and stain ns with imperfect flower; 12,

lodicules and ovary with stigmas; 13, car opsin— cnl<irye<f, (Xos. 3, 4, from my own
specimens, No. 5 from Mr. <J. A. Gammie's, the r< st from Mr. R. I'antlings).

SECTION III.

15. Arundinaria spathiflora, Trin. in Mem. Acad. Petersb. Ser. vi. iii. ii (1835), 617.

A gregarious, caespitose, shrubby bamboo. Culms 12 to 20 feet high, '5 to *8 in. in

diameter, smooth, glaucous-green with white scurf at first, afterwards turning yellow

and even reddish-brown, upper joints darker coloured ; ncdes prominent, but not much

raised, marked by a whitish ring; internod s 6 to 15 in. long; branchlots chiefly from

upper nodes, much jointed and bearing straw-colour. I sheaths at the joints. Culm-sheatJts

loose, glabrous, coriaceous, straw-coloured, striate without, veiy smooth within, ciliate

on the margins, the edges parallel till near tho top, where they are slightly narrowed

convexly into a truncately rounded mouth 5 to '7 in. broad and with a few stiff bristh is;

imperfect blade 2 to 4 in. long by about *3 in. bread, subulate, erect, decurr.nt on the

sheath; ligule '1 in. broad, fimbriate. Leaves clustered in groups of 2 to 4 at the

ends of short-jointed branchlets which bear loose, narrow, yellow sheaths. 3 to 5 in.

long, '4 to *6 in. broad, linear-lanceolate, attenuate at base into a *1 to *2 in. Ion

petiole; ending above in an acute hairy point; smooth on both surfaces, sometimes

slightly hairy below, scabrous on both margins; main vein narrow, not prominent.

S

secondary veins 3 to 5 pairs, intermediate 5 to 7, transverse veinlets very prominent

and regularly tessellate, raised beneath, sometimes oblique; leaf-sheaths loose, 2-3 m.

Ann. Roy. Bot. Garb. Calcutta, Vol. VII
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lomr, straw-coloured, striate, ciliate on one edge, truncate at top in a narrow ciliate

callus and bearing short auricles furnished with few long purple bristles
7

llgule long,

dark-coloured ate. Infix lly on separate leafless culms, but sometimes with

flowe and intermixed, branches many, fascicled, drooping, paniculately racemose
j

rachis very slender, much ted, bearing at the joints papery
>

straw-coloured, narrow

(•2 to 3 sheaths 1 to 3 in. long, truncate or ending in a small

subulate, imperfect blad hich enclose 2 to 3 pedicellate one le)

leafy

ipikelets

Strik loose, compressed 1 to 2-5 in. long, bearing 2 pty glumes and 4 to

8 fertile

empty glum

membranous, str

the last imperfect) flo"*v rachillse long-clavate, white—hairy at tip

2, linear-lanceolate ; one rather blunt, short, the other long,

glabrous; flowering glumes ovate, long-acuminate

1 in. Ionb scabrous, striate P much short than flowering gl

mu(

onate

2-keeled

6 to

on the keels, sometimes bifid, 1- to 2-nerved outside, 1 -nerved bet

Lodicules 3, ovate-falcate or ovate-

anthers blunt. Ovari) glabrous, ovo d

veen the keels

3—5-nerved, fimbriate,

mgate, surmounted by a short style which at

Stamens long exsorted

once divides into 3 long, plum ecurved stig

furrowed on the back Sp

Steudel Sy 334 Bra

nas. Caryopsis linear-oblong, glabrous

tab. 350; Ruprecht Bamb. 24, tab. ii. fig. 5

in Ind. Forester xii. 206. A. procera. Wall. MS. in Herb

Graminum

Hits. Brit, fide Munro. Tha

Bmndis For. Flora 563. '

spathiflorus, Munro in T>
y

L Soc. xxvi. 34

Genus novum Bambusce jj

i
Wall. Cat. 5041 Bambusa

MACRO
J

» Wall. MS. in Herb. Kew
Mountains of the North-West Himalaya from the Sutlej to Nepal, above 7,000

feet, first collected in flower by Wallich in 1821, and since then by Brandis in 1879 (?),

by W. R. Fisher in Jaunsar in 1882, and by myself at Deoban, 9,000 ft., in 1892,

and on Kedarkanta in Tehri-Garhwal, 9,000 ft., in 1893.

Tin is tl common high level ringal of the North-West Himalaya, common in

lergrowth of the deodar and fir forests in moist localitiesthe un

gregariously as it did in 1882

It

A. 1 B in Ind. Forester

ually flower

vol xn.

seedl

© clumps may be

eg. i), ti

old flower

and 1893

veinlets; from A. Jaunsar

from which flower
P 414

's irom wnicn nowermg are now (1893) growing up But isolated

It is at once distinguished from A.
f,.

ionally met with, such as those I found in 1892

Icata by its prominent transverse

A lata

by its short rhizomes and csespitose growth; and f

which I refer all the Eastern Himalay specimens

to this, and which is very rly allied to by th

hitherto assigned

narrower bracts with fe

spikelets, the absence of a hairy callus to the leaf-sheath, and oth

The culms are used for pipe-stems, basket-work, pea-sticks and other

minor points

Plat

3
?
pa of

N

y

16.

—

Arundinaria spathiflora

% shoot with culm-sheath

Trim

natural

' purposes.

1, leaf-branch; 2, flowering branch
*ize 4 m-sheath

—

reduced to

5, leaf-sheath—much enlarged; 6, spikelet and bract; 7 & 8, empty glumes

i .

a y

glum 10, palea; 11, lodicules; 12, anthe

tion of leaf

—

enlarged,

Nepal specimen.)

(N

r; 13, ovary and stigmas; 14, transverse

9, flowering

vena-
1, 3, 4, 5, 6, from my own specim

>
rest from Wallich

16 ARUN APJStata, n. sp. Gamble

A gregarious csespitose shrub.

first, afterwards a slrinimg yellow, 8 to 12

Culms strong, glaucous-green and white-scurfy at
ft. high by 5 to #6 in. in diameter; nodes

*



INDIAN BAMH1 <] 1 . ( LMBLB 1!

not much swollen, but prominent on account of th persi at cup-like has of th,
fallen sheath; internodes 8 to 12 in. Ion-, walla hard, over -l in. in thickn ;

branchlets veiy many from the nod <, either all flowering nd all 1 if-l> arin , i bearini
both flowers and leaves tog ther, joints short, reddish in colour, nodes prominent,
bearing' straw-coloured loose dry sheaths. Culm-shcaihs 6 to 8 in. long, 2 to in.

broad at base, gradually attenuate upwards eonv riy to a • in. h: ad truncate p<»in

which is slightly ciliate; base with a thick ring of soft hairs lurk iju, , lv my I

with long bristles with bullions bases; imperfect tmde 1 to 1'5 in. long '1 to '2

broad, subulate, hardly decurrent; ligule shoi minutely pubescent I es in terminal
sets of 2 to 3, on much-joint. I, h se-sheathod, purple branchlets. oblon --lance, .late.

attenuate at the baso into a *2 in. long glandular petiole ending ah.-, in a twist- I

setaceous point; glabrous but rough ish on both surfa s, or intly bairy benoatl

scabrous on one edge; main vein narrow, shining, carried into tin- peti sc ndai
veins 3 to 5 pairs, interim ite 5 to 7, transversa veinlets very prominent and regularly

tessellatc; leaf-sheath loose, striate, 2 to in. l«>ng, L .1, endue; each side in a
thickened shaggy callus below the petiole, and p xlnot 1 upwards at tho margin t<-

meet the ligule, and then bearii : a few ((I—8) Lug >x \\\ purple bristles; ligule long

acute or truncate. Inflorescence of man paniculate rae« in elusti red at tho nodes o

the culm, the joints of the branchlets bearing a large spathac -us bract ei losing 3 to

spikelets with short pedicels; rachis smooth, slender, joint* bract 1 t<> 2 in. long

and '-A to '5 in. broad, reddish-brown or yellowish, ending in a fimbriate mouth ami

bearing a leal like imperfect blade. Spu lets 1 to 2 in. long v li 2 empty ,dun;

and 4 to 8 fertile flowers, oompr cd; r hilhe elavate, curvi 1, minui lv whito

ciliate below the joint; empty gh><ii<s 2, pah*, membranous, oblong- 1 ; i na ilai , scabrous,

mucronatc, keeled, 5—7-nerv< I, glabrous
;

jl ing glume* ovate, long acuminate, dark-

coloured, scabrous-hirsutf, prominently 9-nerv I; pah-m marly as long as flowerinxi

glumes, 2-kceled, minutely ciliatu on the keels, ovate a urainai , usually bimucronate,

scabrous, 2-nerved between and 2-ner d on either -ide of the ke is. Lodicules lanceolate,

acute, thickened below, 3-nerved, ciliate. titamens exs?rted, anth r$ purple, blunt. <> try

ovate, surmounted by a short it*It, speedily dividing into 3 feathery stigmas. Carypsis

dark brown, linear-oblong, glabrous, furrowed on the back, acute. Thamno<ala;mu8

SPATHlFLORl">, Munro in Trans. Linn. Soc. xxvi. 34 {partly).

North-Eastern Himala} i in Sikkim and British Bhutan, especially on the Singalila

Kange above 10,000 ft.: collected in flower by Kurz in 1868; by C. Y>. Clarke at

Yakla, 11,000 ft., in 1869; by C. G. Rogers at Tonglo, 10.000 it.; and by G. A. Gammie

at Phalut, 10,000 ft. in 1890. Leaf specimens have also been collected by

H. C. Levinge, Kurz, G. King, myself and others in Sikkim, and above Chupcha in

woods at 9,500 to 10,000 ft. by Griffith in Bhutan.

This species conn -s very near to A. spathijlora, but after careful examination of

several specimens I have come t<» the conclusion that it is spe- iiically distinct, and that

all the East Himalayan specimens placed by Munro under A. spathijlora bol g to

A. aristata. It is a beautiful and interesting little bamboo, ami differs in habit from

A. spathijlora also in having broader bracts, enclosing several spikelets, shorter leav
, a

hairy callus below the petiole which is longer, longer mucros to the flowering glumes,

and a more acuminate palea which is nearly as long as the flowering glume.

G. A. Gammie gives the name as Bhebham (Bhutia), Baba'm (Lepcha). On the hills

of Sikkim this species is easily recognized by the yellow culms and reddish branchlets.

Ajar. Eoy. Bor. Gard. Calcutta. Vol. \
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Plate No. 17.

—

Arundinaria aristata, Gamble. leaf-branch
;

3, young shoot showing culm-sheaths natural size

spikelet

;

10,

spikelet spread out—much enlarged; palea
;

ovary and stigmas

;

u, transverse venation of leaf

—

enlarged.

2, flowering branch;

bract with

anther
;

1 from

leaf-sheath

;

. lodicules
;

(No.

II. C. Levinge's specimen; rest from C. B. Clarke's.)

17. Arundinakia Falconeri, Bth. and Book. fil. Gen. PI. iii. 1208.

A tall shrubby bamboo. Culms fistular, probably 12 to 15 ft. high 6 to 8 in. in

f

diameter, smooth when young, covered with white scurf when old, frequently striped

yellow and green ; node raised at the joint and marked below it by the persistent base

of the fallen sheath; internodes 8 to 15 in. long, walls -15 in. thick, branches many

from the nodes, fistular, joined with bracteate sheaths. Culm-sheaths striate, hairy when

young, papery, straw-coloured when older, sometimes striped, 8 to 12 in. long, 2 to 3

broad ciliate on the edg rowed

in. broad mouth; imperfect Made subulate, recurved, 3 to 5 in. long,

at the top convexly into a truncate *3 to *4

*2 to *3 in. broad;

ligule narrow, dark-coloured, hairy

to 6 in. lon°r, '5 to *8 in. broad,

L soft, th dull g )
oblomr-lanceolat 3

nded arrowed at the base into a 1 in. long

petiole; smooth on both surfaces, scabrous on the dg

secondary 3 4, inconspicuous, intermediate 5 to 7, no

main vein not prominent

rejrular transverse veinlets

but few pellucid glands having that appearance beneath; leaf-sheaths glabrous, striate

ciliate on the edges, ending in a minutely ciliate narrow callus below the petiole ligule

nded, haiiy, elongate Infix m g leafy panicles with racemose branchlets

bearing, clustered at the nodes of a slender gen rachis and supported by 2 to 4

chaffy bracts, one or more racemes of spikelets 1 in. long ; bracts ovate-lanceolate,

a very small imperfect blade ; rachis of racemeup to 1 in. long, truncate at tip or with

sly curved, flattened. Spikelets 5 to 7 in the raceme; 1 -flowered with a terminal

bearinofree rach

the flowering glume

very

empty

minute imperfect flower; rachilla with a ring of hairs belo

2, membranous, oblong, acute or mucronate. 3 to

5-nerved, the midrib prominent, more than half the length of the spikel

glu

Ion

ovate-lanceolate, 5—7-nerved

er, 2-keeled, keels glabrous <

on either side of keel. Lodicules 3

ihortly mucronate, ciliate at th

at the very tip, shortly bi

tip

>t
;

flowering

palea as long

late, 1-nerved

oblong, or obovate, acute, 3—5-veined, ciliate

on the edges, one rather shorter and smaller. Stamens exserted, anthers obtuse or very

piculate, purple. Ovary ovate, glabrous, elongated into a thickshortly j

is finally divided into 3

one side, shortly acute. Thamnocalaj

tyl wh
long plumose stig Caryopsis oblong, furrowed on

Linn. S»c. xxvi

Falconeri, Hook. fil. MS., Munro in Trans

lmbusa floribuxda, Munro in Herb
T\ , Coll. DubI

Himalayan

(Saharanpur Garden collection)

34; Brandis For. Flora 563 Bambusa
" Bambusoides, " Wall. Cat. 5040.

ge from Kumaon to Bhutan: collected by Wallich in Nepal in 1821;

; by Dr. Jamiesonby Strachey and Winterbottom at the Madhari Pass, Kumaon, 8,000 ft

by (

1876 27760); by T. Anderson at Senchal

B. Clarke in Sikkim at Laghep, 9,000 ft

A. Garamie at Tendong, 7,000 ft

This species is very little known

Darjeeling, 7,000 ft., in 1868
i

in

by
d by myself near Darjeeling.

it is clearly a Nepalese kind chiefly, and
only just extends eastwards into Bhutan and westwards into Kumao
flowering are given by WalUch's collection of

1
1821 and C B Clark

dates of

of 1876.
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T. Andersons specimens bear the name Pummoon (Lopcha ami G. A. Gammie'a that
of Pao mi'uig, which presumably is tho same. The small sheaths enclosing short sinuous
racemes of 1-flowered spikelet^. with the abs nee o! regular transvei » wins to the
leaves, at once characterize this apociea. Judging from the figure and dt notion, this

r -
is the A. fakata, Xees, of Riviere's ' Les Bambou page .108. It is

cultivated in Europe, and, according to a left r by Dr. M. T. Masters in Nature of

January 20, 1881, flowered gregariously a few years previously.

Plate No. 18.—Arundmaria Fahoncri, 15th. and Honk. fi\. 1, leaf-branch; 2, flowerine-

branch—of natural size; 3, culm-sheath -m/r/e I to J; 4, bluets and raceme uf pikelets

5, spikelet; 6 & 7, empty glumes; 8, flowering glume; 9, palea; 10, lodicules; 11, anther.

12, ovary and style with stigmas; 13, earv>pei§—aihrg,><l. (No. 3 from G. A. (iammi
rest from C. 13. Clarke's specimens.)

SECTION IV.

18. Ari ndixaria Pkaimi, Gamble,

A small wiry climbing shrub. Culms thin, slender, smooth, jrellowi h, curving, up

to 30 ft. long, *2 to *3 in. in diameter; nodes swollen in a well-marked rin ; internod *

short, usually 8 to 9 in. long, longer in the middle, d cr< mig up.vards, walls thick,

often quite solid, branchlets fasciculato from the nodes, tho leaves becoming smaller

upwards and finally very much reduced, aeionlaie. Calm-sheaths thin, somewhat scabrous

above, 2 to 6 in. long, *4 to '8 in. broad, attenuate convexly in tho upper half to

a very narrow point; imperfect blade short, *1 to '2 in., needle like; ligule short, rounded.

Leaves small, thin, oblong-lanceolate, 2 to 1 in. long, *3 to »7 in. broad; maud. I at

the base into a short -1 in. long petiole; ending abovo in long curved setaceous

points glabrous on both sides; one edge scabrous
; main rein scarcely prominent, aecondary

veins 2 to 3 pairs, intermediate 4 to 7, tr.msverso veinlets none; leaf-sheath striate,

smooth, ending in a prominent glabrous callus below tho petiole and pi laced upwards

at the sides; ligule long, rounded, blunt. Inflorescence in terminal or axillary panicles

bearing distant spikelets in the axils of sheath-like straw-colour, d bracts; rachis very

slender, wiry, smooth, geniculate. Spikelets 1 to 1*4 in. long, on slender pedicels, bearing

2 to 3 empty glumes, 3 to 6 fertile flowers and a terminal imperfect flower, distiehously

arranged on alternate sides of a wiry flexuouse rachis ; rachillse clavate, flattened

;

empty glumes usually 2, the lower 1-keeled, ciliate on the edges, lanceolate, the upper

ovate, acute, 3—5-nerved, ciliate on the tip; flowering glumes triangular, falcat. , acut .

glabrous, 9- to 11 -nerved, nerves prominent; palea falcate, as long as flowering glume,

2-keeled, minutely ciliate on the keels, and at the acute or bifid apex. Lodicules 3, two

broadly ovate, 3-nerved, faintly ciliate, the third lanceolate acute, 1—3-nerved. Stamens 6,

hardly exserted, anthers purple, bluntly apiculat Ovary oblong, hairy above; style thick,

bulbous at the base, papillose ;
stigmas 3, plumose. Caryopsis not known. MlCROCAUJius

Praixii, Gamble in Journ. As. Soc. Bengal, Vol. lix «. 207, PI. vii.

Naga and Jaintia Hills in Assam, found by Dr. I). Prain in flower at Pulinabadza,

7,870 ft., Naga Hills, in 18*6, on the edge of a precipice; and by G. Mann on the

Jarain road, about 5J miles from Jowai, Jaintia Hills, 3,500 ft., in 1889. I also

identify with this the specimens collected by Mr. James Kollo in the Zulla Valley,

Naga Hills, 5,400 ft., in 1891.
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This graceful little climbing bamboo has 6 stamens, and, under the impr

that the character given by Bentham and Hooker to the section Triglossece was

permanent, I described it as a new genus, Microcalamus, in 1890. It appears, however,

from a note by Professor D. Oliver to plate 1969 of Hooker's ' Icones Plantaram,'

that not onlv was the name Microcalamus already pre-occupied, but that the authorities

at Kew saw nothing to prevent bamboos having the other characters of Arundinaria

beino- described under that genus in spite of a larger number of stamens, so that I

do not hesitate now to transfer my plant to Arundinaria, I cannot, however, agree

with Professor Oliver in referring A. Prainii to A, kurilensis, Ruprecht ; for I can trace

no points of agreement except those of the 6 stamens and spikelets with about the

same Dumber of distichous flowers. G. Mann gives the Naga name as Sampit, and

says that the plant is used for basket-work and for building huts. Mr. Hollo gives

the Nasra name Kewa.

Plat a No. 19.

—

Arundinaria Prainii) Gamble. 1, 2, 3, flowering and leaf-bearing

branches from different parts of culm; 4, culm-sheath

—

of natural she; 5, spikelet and

bract; 6, flower open; 7, flower open with glume and palea removed; 8, lodicules;

anther; 10, ovary and stigmas; 11, venation of leaf

—

enlarged. (No. 4 from Mann's,

rest from Prain's specimens.)

SPECIES OF WHICH THE FLOWERS ARE NOT KNOWN

19. Arundinaria microphylla, Munro in Trans. Linn. Soc. xxvi. 32.

A gregarious, low, csespitose shrub. Culms 2 to 4 ft. high; internodes 2 to 3 in.

long, very glabrous; branches many from the nodes, semi-verticillate. Culm-sheaths

not known. Leaves small, narrow, linear-lanceolate or almost lanceolate, acute, *l to *2

in broad, under 1 in. long, shortly mucronate, the margin almost membranaceous,
fimbriate or glabrous; leaf-sheath often dark-coloured, striate, hairy above, long fimbriate

at the top; secondary veins 2 pairs, hardly conspicuous, transverse veinlets many,
not raised; ligule scarcely visible. Bambusa microphylla, Griffith Journ. i. 242, 259, &c.

Bhutan : collected by Griffith at Sanah, 7,000 ft., and at other places between
6,000 and 10,000 ft.

It is possible that C. B. Clarke's No. 38980, collected at Soyung, 5,600 ft.,

Khasia Hills, in 1885, described as dwarf, and said to be used for pony fodder, may
be this species, but the leaves are larger. Griffith describes A. microphylla as a dwarf
plant, 'forming large patches in wet places' and clothing the sward on the Dhon--
laila Pass at 10,000 ft.

°

No plate available—description after Munro.

20. Arundinaria hirsuta, Munro in Trans. Linn. Soc. xxvi. 30.

A small shrubby bamboo with single steins from the rhizome. Culms eyis
green, 4 to 8 ft. high, -2 to -3 in. in diameter, nodes glabrous, raised; internodes up to
13 m. long, often strigosely hirsute above, walls rather thin. Culm-sheaths thin, papery,
about 6 in. long and 1 in. broad at base, striate, covered with Ion- brown hairsMivnii uaiA>5,
rounded at top and ending in large, recurved, long-ciliate auricles ; imperfect blade subuiat
acuminate, recurved

;
ligule narrow, pubescent. Leave, oblong-lanceolate, 3 to 5 in. Ion-
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IP
by -5 to -7 in. broad; rounded at base into a short, *1 in. Ion- broad petiole*
a subulate, twisted, scabrous point : smooth abov.

,
pale and strigoselv white hai

beneath; edges camilacinous and scabrous serrate; main v, in narrow, shinir
secondary veins 4 to 6 pairs, intermediate 7, transverse v inlets rety numerous^
straight, regular and strong; h«f-sheaths striate, covered with loin: stilf bristles ci li

,r .

ng
in a hairy callus and rounded, reflexed auricle bearing long, stiff, almost spine- ent
liairy bristles; ligule elongate, hairy, often of dark colour. Injhrrsceii . etc., unknown.

Khasia and Na Hills at 5,000 and up to 9,500 ft.: collected by Griffith on
rocks at Myrung, 5,600 ft.; by Hooker in 1 in woods at Syong, 5,70<) ft., and
Moflong, 6,000 ft.; by G. Mann at Mvrung in 1890 under the Khasi name U-stoL and
by C. B. Clarke at Shillong (Xo. 44051) and at Jakpho, N; i Hills, 9,500 ft.,

(No. 51313) in 1885-86.

This pretty bamboo much resembles A 11 jh/iana, and might almost be placed

under it except for the very marked auricles and bristles of the culm- and leaf-sheathe

Mann says it is used for the walling of huts to hold the mud plaster. j\Iunro n I ei

to Hooker's having described it as }X>sses>iug spinous stems, but says he has found

no trace of spines unless the very stiff li tt'-eiliaj were referred to.

Plate No. 20.

—

Arundinaria hu uta
t

Monro, 1, leaf-branch

—

of natural size; 2,

culm-sheath

—

reduced to \\ 3, transverse venation of leaves

—

enlarged. (Xos. 1, 3 from

C. B. Clarke's specimen; No. 2 from G. Mann*-.)

21. Aruxdixaria Gaij.ati.yi, ». */\ Gamb .

A small gregarious shrub. Cubns thin, branches smooth, glabroi •?, striate, sometime!

channelled; sheaths of branchlets narrow, papery, with foliar, ous imperfect blades and

long ligules. Leav 9 oblong lanceolate, acuminate, pale green, 3 to 4 in. long by '6 to

•8 in. broad; attenuate at the baso into a short, #
1 in. petiole; . uding in a scabrous,

setaceous point; smooth above, whitish beneath; scabrous on one edge; main vein

slender, shining,' secondary veins 3 pairs, interim liate 5 to 6, transverse veinlets

numerous, fine, regular; leaf-sheaths striate, ending in a narrow callus and somewhat

produced at the mouth, which is furnished with a few, usually 3, long stiff bristles;

ligule rather long, triangular, pubescent. Inflorescence\ etc., not known.

Hills of S. Burma; gathered on Moolyet Hill, Tenasserini, at 0,000 ft. by G.

Gallatly in 1876 (No. 276).

Plate No. 21.

—

Arundinaria Gallatlyi, Gamble. 1, leaf-branch

—

of natural size; 2

leaf-sheath ; 3, transverse venation of leaf

—

enlarged (from Gallatly's specimens);

22. Arcxdixaria JAUNSARENSI8, n. sp. Gamble.

A graceful reed-like small bamboo, with single culms arising at intervals from a long

creeping rhizome, the intervals 2 to 3 feet long ; scales of rhizome straw-coloured,

shining, ovate-acute, imbricate, about 0*5 in. apart ; rhizomo 0-3 in. diameter, jointed, joints

•5 to *6 in. long. Culms bright green, glaucous when young, greenish-brown when old,

smooth, 10 to 15 ft. high, 0*5 in. in diameter; nodes marked by a narrow ring; inter-

nodes 9 to 11 in. long; branchlets from the nodes semi-verticillate, rather few. Culm-

sheaths 6 to 10 in. long by 1*5 to 2 in. broad at base, shorter than the intemodes,
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straw-coloured, papery, striate, transversely veined, ciliate on the edges, somewhat roundel

and gradually narrowed to a truncate apex of *2 to *3 in , which has on either side

a narrow falcate auricle with a few long stiff hairy bristles ; imperfect b.ade narrow,

subulate, recurved, 1 to 3 in. long by *2 in. broad ; ligide short, truncate, pubesc

Leaves thin, lanceolate acuminate, 4 to 6 in. long by *6 to *7 in. broad, unequally

cuneate at the base into a short petiole, smooth above, slightly rough beneath,

scabrous-serrate on the edges ; main veins hardly prominent, secondary veins 4 to 5

pairs, intermediate 7 to 8, transverse veinlets numerous, prominent, straight, oblique

(about 100 per in.), with often pellucid dots between them ; leafsheaths smooth, striate,

keeled, endiDg in falcate auricles with few (usually 5-6) stiff bristles; ligule short, truncate,

pubescent. Inflorescence, etc., unknown.

Hills of Jaunsar in North-West Himalaya, near Mundali, at 7,000 to 8,000 ft., 1892.

This handsome species is at once distinguished by its single culms arising from a

long creeping jointed rhizome, often 3 feet long between the stolons; by its auricled

sheath, green culms and leaves thinner than those of its nearest neighbour A. spathijlora.

It is used for basket-work, and is apparently confined to the ono locality.

Plate No. 22.

—

Arundinaria jaunsar•ensis, Gamble. 1, leaf-branch ; 2, culm with

sheaths ; 3, culm-sheath

—

natural size ; 4, rhizome

—

much reduced ; 5, transverse venation

of leaf ; 6, leaf-sheaths—enlarged (from fresh specimens).

o

23. Arundinaria Rolloana, m. sp. Gamble.

A shrubby bamboo with stoloniferous distant culms, the rhizomes at first covered

with shining, acute, imbricating scales, afterwards jointed, the joints about #5 in. Ion

Culms about 8 ft. high, *4 in. in diameter, slightly rough, green at first, afterwards

yellow, somewhat flattened on one side ; nodes somewhat swollen, lower ones rooting

;

internodes 8 to 12 in. long, walls rather thin, less than *1 in. Culm-sheaths 4 to 6 in. long,

1 to 2 in. broad, at first covered with scattered appressed bristles, afterwards glabrous,

shining, ciliate on the edges, narrowed convexly in the upper third into a rather broad

truncate mouth, which is furnished with long, recurved, rounded, falcate auricles with

long bristles ; imperfect blade 1*5 to 2 in. long, narrow, subulate, recurved ; ligule narrow.

Leaves 6 to 8 in. long by 1 to 1*5 in. broad, oblong-lanceolate ; rounded at the

base into a short, very broad, flat petiole; ending above in a rather short acute

smooth above, sparsely hairy beneath ; the ed

poi

ipinulose-scabrous ; main
veins hardly seen above, shining beneath, secondary veins 8 to 10 pairs, intermediate

about 7, transverse veinlets very prominent beneath, numerous, straight and regular

;

haf-sheaths striate, sparsely strigose, hairy, ending in a narrow line and a rounded, long-

ciliate auricle
; ligule long, membranous, deeply cleft. Inflorescence, etc., not known.

Naga Hills
: found by James Hollo in the Zullah Valley at 5,000 to 7,000 ft.

in 1889, and by Sri Gopal Banerjee the sam3 year, and sent by G-. Mann.
This is a remarkable species on account of the breadth of its leaves. In its

rhizome and distant culms and in the character of the culm-sheaths it resembles
A, jaunsarensis . It is known by the Naga name of Jipv'6.

Plate No. 23.—Arundinaria Rolloana, Gamble. 1, leaf-branch; 2, rhizome and culm
natural size; 3, culm-sheath—reduced ; 4, leaf-sheath—much enlarged (all from

J. Kolio's specimens). , ; . .
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24. Arundinaria suberecta, Mtmro in Trans. Linn. Soc. xx\i. 32.

A graceful, why, erect shrub, growing in thick chimps. Culms 10 to 15 ft. high,

•3 in. in diameter, olive green, smooth; nodes slightly swollen; internodea 6 to 10 in.

long, cavity very small
; branchlets in whorls from the nodes. Culm-sheaths 2 to in

long, -5 in. broad at base, thin, papery, striate, glabrous, gradually attenuate upwards t->

a naked or fimbriate mouth ; imperfect blah subulate, h ti'y, •:. to 1 5 in. long, recurred ;

ligule long, fimbriate at tip. Leaves narrow, linear, 2 to 4 in. long, *2 to -d in

broad; narrowed at the base into an extremely short petiole; tip setaceous, < Iges

revolute
; smooth above except the scabrous marginal veins, palo beneath ;

- Ir

scabrous serrate; main vein narrow, not conspicuous, secondary veins 3 to 4 pair

intermediate 4 to 5, transverse veinh ts nono or very scarce, pellucid glands m m\
leaf-shcaths striate, loose, glabrous or slightly hairy when young, ending in a callus

and somewhat produced, with a few very deciduous bristles; ligule rather long, pubescent

Infloresence, ete., not known.

North-East Himalaya and Khasia Hills : collected in 1850 at the Bloosmai fall

Khasia Hills, 4,000 ft., by Hooker (Xo 558); and at Kalapani, 4,500 ft., bv Griffith

(No. 1407). I also identify as this C. 15. Clarke's No. 19130 from ShiHong (which

I have figured in default of a specimen of the typo) ; G. Mann's specimen No. 8 from

the Khasia Hills, 5,000 ft., 1885, named, U-kailai-nainlanj, and from tho Mahtedu river

Jaintia Hills, 4,500, named Lombnang, namlang, ath. re 1 in 1880 ; and those sent 1

Mr. W. A. Kennedy in 1891 to the Calcutta Botanic Gin den from Sikkim, though thi

latter has a more hairy leaf-sheath, and more ciliate leaf auricles.

Used in building native huts. It would probably make excellent fishing rods.

Plate No. 24.

—

Arundinaria suberecta, Munro. 1, leaf-branch ; 2, culm ; 3 & 1, - ulm-

sheaths—of natural size; 5, leaf-sheath; G, tran verse venation of leaf—enlarged. (Nos.

1, 5, 6 from C. B. Clarke's specimens ; Nos. 2, 3, 4 from G. Mann's.)

25. Arundinaria Kurzii, n. $/>. Gamble.

Apparently a bushy shrub. Culms -3 to -4 in. in diameter, smooth
; nodes mark. I

with a thick ring and bearing very numerous, long, wiry, filiform, geniculate branchlets.

Leaves very thin, linear-lanceolate, 2 to 4 in. long, 2 to «3 in. broad, tapering

unequally at base into a very short petiole; acute above with a short point; smooth

on both surfaces except for a few long white bulbous-ba- xl hairs on the vein

beneath * edges smooth ; main vein thin pale, secondary veins 2 pairs, intermediate

5 to 6 transverse veinlets very few and inconspicuous ; leaf-sheaths slender, striate

ending in a small callus and slightly produced at the edges, and furnished with a tew

thin cilia3
* ligule short, sometimes ciliate. Inflorescence, &c, not known.

Coasts of Southern Burma : collected by Kurz on his last tour in 1878.

It is not quite certain in what exact locality this was gathered, but tho

is quite unlike any other species of the eastern region, though it comes near t<

A. falcata of the Western Himalayas. It is remarkable for its veiy thin leaves and

geniculate pale branchlets.

Plate No. 25.

—

Arundinaria Kurzii, Gamble. 1, leaf branchlets with part of cufm.

Ass. Roy. Bot. Gard. Calcutta, Yol. VII
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26. Arundinaria Mannii, n. sp. Gamble.

A slender, graceful, tufted, climbing, why bamboo. Culms solid, having no cavity, -5

in. thick, 30 ft. high, much branched ; nodes thickened, bearing many geniculate branchlets

;

internodes 3 ft. long, smooth. Culm-sheaths 12 to 18 in. long, convolute, apparently

persistent, very thin and slender, '2 to *3 in. broad at the top, rough with sparse,

stiff, brown, appressed bristles; imperfect blade inserted on the sheath with the same diameter

and continuous with it, very long, linear, often 9 to 10 in. in length, point long, setaceous,

closely appressed hairy within at the base; ligule narrow, dentate. Leaves 6 to 9 in.

loug, '7 to nearly 1 in. broad, thin, papery, lanceolate; rounded or attenuate at the base

into a short, *1 to '2 in. long, wrinkled petiole ; the point at first thickened and scabrous

hirsute, then surmounted by a long, setaceous, hair-like apex; smooth above except the

scabrous points on marginal veins, somewhat glaucous and sparsely rough hairy beneath;

scabrous on one edge ; midrib vein narrow, shining, secondary veins about 5 pairs,

intermediate 5 to 6 hardly recognizable from the secondary, no transverse veinlets;

leaf-sheaths glabrous, striate, ending on one side in a round shining callus without

auricle, on the other in a short pointed auricle with a few long stiff bristles; ligule

small, hairy, ciliate. Inflorescence, &c, unknown.

Jaintia Hills in Assam at about 3,000 ft.

A very curious species, which has been placed in this genus on account of its

resemblance generally to A. Prainii, especially in the solid culms. The very long

narrow sheaths are remarkable, and in its leaves it resembles Cephalostaehyum. It was

found at Amkasur, about five miles from Jarain, in April 1889, by G. Mann, and it is

called Beneng (Khasia). Mann states that it is much used, split, as a binding material

in building huts.

Plate No. 26.

—

Arundinaria Mannii, Gamble. No. 1, leaf-branch; 2, culm-sheath

of natural size; 3, leaf-sheath, both sides

—

enlarged.

9

. PhyHostachyS, Sieb. and Zucc,

Shrubby caespitose bamboos. Culms smooth, flattened on one side ; nodes prominent

;

internodes rather short; branches fasciculate at the nodes. Culm-sheaths papery, striate,

rounded above; imperfect blade narrow, subulate. Leaves petiolate, articulate on the sheath,

small or moderate-sized, transverse veinlets very numerous, tessellate ; leaf-sheaths loose,

smooth. Infli o of spicate branchlets arranged in a leafy terminal panicle

the spikelets supported by prominent imbricating bracts which are sheath-like and bear

sometimes a leafy imperfect blade. Spikelets 2 to 3, alternate, with 1 to 4 fertile flowers

and a terminal imperfect one ; rachilla articulate between the flowers and produced beyond
into a terminal imperfect flower; empty glumes 2 to 3, many-nerved, usually unequal

glabrous, often ending in a leafy imperfect blade ; flowering glume ovate-lanceolate, many-
nerved, acuminate

;
palea scarcely shorter than flowering glume, narrow, 2-keeled, many-

nerved, often bimucronate. Lodicules 3, usually unequal, lanceolate, acute, veined. Stamens

3, long-exserted, filaments filiform; anthers linear. Ovary stalked, rounded, glabrous; style

long, dividing above into 3 long feathery stigmas. Caryopsis not known.
Distrib.—Eastern Asia, in China and Japan, extending westwards to the Himalaya

and hills of Assam, and containing five or more species. The most important of these,
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not here described, is probably P. nigra. Monro, which Lfl indigenous in China an J Japan
and is cultivated in Europe and in the Indian hills.

Leaves thin, leaf-sheaths long bristly eiliate at mouth . . . 1. 7'.
i mbutoiden.

Leaves thick, leaf-sheaths with hardly any bristles at mouth . . -'. P. Mannit.

1. Phyllostachys bambi <on>E8, S/'rb. and Zttcc. t Abh. Akad, der Phys. IT, ntch.

Miinchen iii. 745, tab. 5, fig. 3(1843).

A crcspitose shrub. Culms graceful, yellow, smooth, 10 to 12 ft. high, about *5 to

•7 in. in diameter or less, flattened on one side in alternate internodes; nodes prominent,

glabrous; internodes short; branches scmi-verticillato from the nodes. Culm-theaih* (I to

10 in. long, 1 to 2 in. broad, thin, papery, striate, rounded above into a short nock

and truncate, the margins produced to meet the ligulo and furnished with a few
long stiff cilia? ; imperfect blade narrow, subulate, i curved; ligule lonir, blunt, dentate.

Leaves thin, oblong-lanceolate, 3 to 4 in. long usually, *5 to '7 in. broad, rounded at the

base into a *1 to *2 in. long, black, hairy petiole, ending above in a setaceous point ;

smooth above, glaucous beneath, and with white stiff hairs below; scabrous-serrate on

one margin; main vein prominent; secondary veins 5 to G pairs, intermediate about

transverse veinlets very numerous, finely tessellate; haf-sheaths lo<>>e, keeled, striate,

glabrous, eiliate on one edge; usually furnished at the mouth with several long stiff bristh

on a short auricle; ligule rather prominent, rounded. InfloreKem a large leafy panicle

of bracteate spikes of spikelets; tho bracts short, obtuse, sheathing, pah eons with a

leafy imperfect blade; spikelets in each bract 3 to 5 fertile. SpikehU 1 to 1*2 in. Ion

•1 to '2 in. broad; empty glumes 2, lower very large, sheath-like, bluntly truncate.

with a foliaceous green cordate blade, which becomes smaller or di ippeara in tho

upper flowers, upper short, *3 in. long, oblique, keeled, ciliato on tho keels, few-nerved,

those of upper flowers longer and more unequal sided, in terminal spikelets sometimes

wanting; floivcring glumes ovate, acuminate, 'S in. long by *3 in. broad; main nerve

strong, secondary 5 to 6 pairs; palea about as long, narrow, 2-keeled, minutely scabrous,

eiliate on the keels, bimucronate. Zodicules ovate-lanceolate or ob-lanceolate^ sometim 3

emar°inate or bifid, shortly eiliate, 3—7-veined, unequal. Stamens very long, exserted,

drooping; anthers *4 in. long with the connective apiculate. Ovary depn - d, ovoid,

glabrous, stalked at the base, surmounted by a very long 1 in. to 1*2 in. style, finally

divided into 3 long, minutely feathery stigmas. Caryopsis not known. Steudel Syn.

339; Munro in Trans. Linn. Soc. xxvi. 36; Franch. ct Sab. Knum. PI. in Jap. crrsc. 182.

Phyllostachys megastachya, Steudel Syn. 339; Walp. Ann. i. 94G. Bambusa rltkilata,

Rupr. Bamb. 58. Bambusa p.ifolia, 8ieb. MS. (teste Munro).

North-East Himalaya. Mishmi Hills: collected by Griffith at Premsong's village—see

Journ., p. 38.—Distrib.—China and Japan, cultivated in Europe and elsewhere, e.g. in

Simla.

Munro has identified Griffith's plant with tho well-known China and Japan species,

but apparently no flowers have been seen. I have consequently taken my plate from

a Hono-kono- specimen in the Calcutta Herbarium. But (i. Mann has sent leaf -speci-

mens of two species of Piiyij.ostachys, one of which seems to agree with this, but

cannot be certainly identified without flowers, and the other appears to be new (see below).

Griffith described his plant as 'a small hard bamboo which forms excellent walking

sticks.' Mann's specimens were collected from cultivated plants found in the Sibsagar

Ask. Roy Pot. Gard. Calcutta Tol. YIi
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s

district, and said to be wild in the Naga Hills. The roots are stoloniferous, and the

native names are Deo, Uh (Assamese).

Plate No. 27.

—

Phyllostachys bambusoides, Sieb. and Zucc. 1, leaf and flower branch

of natural size; 2, outer empty glume; 3, flowering glume; 4, palea ; 5, lodicules

;

6, anther; 7, ovary, style and stigmas; 8, transverse venation of leaf

—

enlarged. (All

from a Hongkong specimen collected by C. Ford, now in the Calcutta Herbarium.)

2. Phyllostachys Mannii, n. sp. Gamble,

A caespitose shrub. Culms 15 to 20 ft. high, 1 to 1*2 in. in diameter; internodes

8 in. long, yellow, flattened on one side. Culm-sheaths papery, straw-coloured, 8 to

9 in. long, 1 to 2 in. broad, rounded at the top and truncate ; imperfect blade 2 to 3 in.

long, recurved, narrow, subulate, decurrent on the sheath; ligule broad, long-pectinate.

Leaves thick, 4 to 5 in. long, *5 to *8 in. broad ; rounded at base into a rather long

•3 in. petiole ; shortly acuminate at tip ; smooth and glabrous on both surfaces except a

few white hairs -near the midrib below; spinulose-serrate on one edge; main vein

prominent below, shining, secondary veins 5 pairs, intermediate 7 to 8, transverse

veinlets extremely numerous and very finely tessellate ; leaf-sheaths loose, glabrous ;

smooth, straw-coloured, ending in a narrow ciliate callus with a few deciduous bristles
;

ligule short. Inflorescence, etc., unknown.

Cultivated at Shillong, Khasia Hills, 5,000 ft., and said to have come from the Naga
*

Hills: collected by G. Mann in 1889, and called Deo.

This is a pretty species which I cannot identify with any other I have seen, and

which I consequently describe as new, but with some diffidence. I have received speci-

mens from J. "W. Oliver, collected from plants cultivated at Bernardmyo and called

the Shans l Mai-pang-puk ' which I think belong also to this species. The culms are

used for walking sticks.

Plate No. 28.

—

Phyllostachys Mannii, Gamble. 1, leaf-branch ; 2, culm-sheath

—

both

of natural size.

Sub-tribe 2.—EUBAMBUSEX.
Filaments free.

Palese not at all or slightly cleft, all keeled .... 3. Bambma.

Paleee deeply cleft, uppermost not keeled 4. Tfiyrsostachya

.

Filaments connate in a thin tube.

Spikelets many-flowered ; all the palese 2-keeled ... 5. Gigantocldoa.

Spikelets few-flowered
; paleee of upper flower none or,

like the glumes, net keeled 6. Oxytenanthera.

. Bambusa. Schreber.

Arborescent, or shrubby, or rarely climbing bamboos, sometimes thorny, sometimes of

large size; a few species gregarious. Culms from a thick rhizome, usually caespitose, occa-

sionally stoloniferous from long underground shoots. Culm-sheaths various, the sheath

usually broad and the imperfect blade broad, triangular in shape. Leaves small to moderate-
sized, rarely large, linear or oblong-lanceolate, acuminate, shortly petiolate ; leaf-sheaths

usly auricled. Infl mlly a large leafless compound panicle bearing
spikelets in heads in spicate branchlets ; sometimes in leafy panicles or paniculate spikes,
and occasionally short. Spikelets with 1 or many fertile flowers usually supported by
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1 to 3 empty glumes
; flowering glume ovate-lanceolate, usually mucronate

;
paka two-keel !,

the keels ciliate or not, the point usually entire. Lodicules 3, membranous, generally
obtuse, ciliate. Stamens 6, filaments free, often enertcd ; anthers narrow, tip obtuse or

apiculate or penicillate. Ovary oblong or obovate, hairy at the apex; style short or

elongated; stigmas 1 to 3, plumose or liairv. CaryopsU oblong or linear-oblong, acute or

obtuse, furrowed on one side; pericarp thin, adherent; embryo conspicuous.

DrsTKiu.—Besides the 24 Indian and Straits species herein dcserilx 1, there are about

Chinese (B. tuldoides, Munro ; B. angufata, Munro; />. breviflora, Munro; B. flexuosi,

Munro; B. Beccheyana, Munro, and B. Oldkami, Munro) and 1 Malay species (/>'. cornuta.

Munro) which are well known; and there are also about 7 species from Eastern A la and

12 from the Malay Islands which are only very imperfectly known and described. Of th<

24 here described, 8 belong to the Western Penin da, to the Pmrmese region, and 5 to

Malaya and the Islands of the P>ay of Bengal, while 2 (B. vulgaris and B, nana) ar<

cultivated species frequently met with throughout tlie Indo-Malayan area, and one of

them (B, vulgaris) also in America. Only one is certainly known from Australia, via.

B. aruhemica, von Muell. from tho North-East

Analysis of the species.

Calms without spines to the branches.

Fertile flowers several.

Spikelets cylindric. Section I

Spikelets in loose heads.

Arborescent,

Culm-sheaths, where known, with imperfect blade trian

gular from a broad base.

Culm-heaths with large auricles.

Paleoe ciliate on the keels.

Spikelets long.

Spikelets many.

Anthere obtuse 1. B. Tulda.

„ apiculate 2. B. nutans

„ penicillate 3. B. U) %.

Spikelets few 4. 7?. Ridl ii.

Spikelets short o. B. burmanica*

Palese not ciliate on the keels 6. B. polymorph*

Culm-sheaths with small auricles 7. B. pallida.

Culm-sheaths with narrow imperfect blade and without

auricles # 8. B. affini*.

Culm-sheaths with inflated imperfect blade, leaf-tip

shaggy

Shrubby

9. B. hhanana

10. B. na l

Spikelets in dense heads, ovate II. B. Iiolcooa.

Spikelets flattened. Section IJ.

Spikelets apparently 2-cleft, few-flowered 12. 7?. t 1garis.

Spikelets with distichous flowers.

Fertile

Anthers blunt or with 1 h

h

13. B. Bingham/.

14. B. Kingiana.

Fertile flowera many, about 1-0, no lodicules. Section III. 15. B. lineata.

*
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Fertile flowers few.

Fertile flowers 2 to 3. Section IV

Fertile flowers 1 only. Section V.

. 16. B. schhosttickyoi'lcs

Heads small distant, leaf auricles long ciliate 17. B. Griffithiana.

Heads large, leaf auricles not long ciliate 18. B. Wrayi.

Culms thorny. Section VI.

Culm-sheaths short, long-auricled ; spikelets usually elongate, rachillse

evident

Calm-sheaths long, not auricled ; spikelets short, acute; raehilla3 not

19. B. Bhimeana.

evident 20. B. arunJinacca.

Species of which the flowers are not known.

21. BCulms yellow, erect; leaves glabrous, sheaths with naked auricles

Culms erect ; leaves narrow, hairy near the ba?e below and on leaf sheath . 22. B. villoaula.

Culms scandent ; leaves glabrous, leaf sheaths with long bristles 23. B. JWastersii.

Culms scandent ; leaves with shaggy margins near the tip 24. B. marginata.

SECTION I.

1. Bambusa Tulda, Roxh. Hort. Beng. 25 (1814).

An evergreen or deciduous, csespitose, arboreous, gregarious bamboo. Culms green or

glabrous when young, grey-green when older, sometimes streaked with yellow, 20 to 70

feet high, not or little branched below, 2 to 4 in. in diameter ; nodes not swollen,

the lower ones fibrous-rooted; internodes 1 to 2 feet long, white-scurfy when very

young, ringed with white below the nodes, the walls thin, *3 to *5 in. ; branches

many from nearly all nodes, those of lowest ones thin, nearly leafless, horizontal.

Culm-sheaths about 6 to 9 in. long, 6 to 10 in. broad, smooth or whitish-powdered

or covered with appressed brown hairs without, often white-powdered within; slightly

attenuate upwards and rounded or triangularly truncate at top ; imperfect blade

broadly triangular, reniform or cordate, cuspidate, erect, hairy within, the base dccurrent

into rounded, large, long-fringed auricles, or a wavy narrow-fringed band along the upper

edge -of the sheath ;
ligule narrow, entire. Leaves linear-oblong or linear-lanceolate,

6 to 10 in. long by '7 to 1*5 in. broad ; usually rounded at the base into a short

•1 in., often hairy petiole ; acuminate above in a subulate twisted point
;

glabrous

above, except for the scabrous veins near the margin on one side, glaucescent and

puberulous beneath ; scabrous on the edges ; main vein rather narrow, secondary veins

6 to 10, intermediate 7 to 8, pellucid glands faint, scanty ; leaf-sheath striate, glabrous,

ending in a smooth callus and an oblong rounded auricle, fringed with long, thin,

whitish bristles ; ligule narrow, inconspicuous. Inflorescence variable, sometimes an immense
radical leafless panicle, sometimes a short leafy paniculate or spicate branch ; branches

picate, bearing interrupted clusters of few (1 to 5) usually fertile long spikelets, supported

shining chaffy bracts; rachis smooth, striate. Spikelets variable in length, 1 to 3 in.

long, '2 in. broad, sessile, glabrous, cylindrical and acute at first, afterwards divided into

many flowers separated by conspicuous rachillae, bearing first 1 to 2 short bracts, then 2
to 4 usually gemmiparous empty glumes, then 4 to 6 fertile flowers, and finally 1 or 2
imperfect or male terminal flowers; empty glumes acute, many-nerved; flowerintj glunu

many-nerved, glabrous, striate, '5 to 1 in. long, -3 in. broad, ovate acute or acuminate
nonate, sometimes minutely ciliate on the edges; palea rather shorter, boat-shapedmn

»
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2-kcelcd, with long white cilia; on the keels and peniciUate at the tip, 5 to 7 nen < in
the hollow between the keels; ravhilhr davate, flat ened, striate, brous exc p\ on the
ciliate tip and occasionally the faintly ciliate dg< b, articulate below the him< I, bo that the
spikclct readily breaks up. Lodicuks 3, -13 in. long, two cuneate, oblong, bliquelv tram I

thickened and fleshy below, especially on one side, hyaline and about 5-neiTcd above, tl

upper part long-white fimbriate
; the third not thickened, hyalin< , at , Ion- limb

Stamens long exserted, anther* '3 to -4 in., pnrpl
,
glab

10

) or emarginate.
Ovary obovate-oblong, white, hairy above, surmounted by a >hort hairy tyle which

divided into 3 long plumose wavy stigmas, Cargopxis oblong, hirsu > at the

apex, furrowed, '3 in. long, Uozb. 11. lad. ii. 193. Icon, inch t. 1403: M m
Tram. Linn. Soc. xxvi. 91; Brandt* For. Flan H \; Kurg J . Fl. Burma ii. 5 . B.
Macala, Buch.-IIam. Wall. Cat. 5026A; Ba.miusa, WalL Cat. :>0 7, 5030B, 503CC.
DeNDBOCALAMUS Tulda, Voigt Hort. Sub. Calc. 718.

Central and Eastern Bengal, Assam and Burma, also in the hills of tlio Northern

Circara (if I am right in considering the common gregarious bamboo of the hills of tho

Golgonda Agency in the Vizagapatam district to bo this species) and proba ly in tho*

of Orissa. It is cultivated all through Eastern Bengal and Burma, and is probably

the most common kind in the Lower Bengal rice country and in the A am valh vs.

It is by no means easy to distinguish this bamboo in the Eerbarium from some

of its neighbours when the flowers arc not present; even wh i growing it La not

always easy to recognize it from B, nutans. It varit . however, a i >od deal, both

in the size of flower and size and shape of leaf and culm sheath, and this pmbabl

accounts for its many native names. 1 have a large seri< of specimens from A am
through G. Mann which bear the names Mirtenga (Sylh t), Wati (Cam), Warn na

}

wayi, nal-bans (Assamese), D>-<,-bans (Assim- Burmese), Bijuli, jati, jm, ghora (Kamrdp).

Roxburgh gives the names Tulda, jowa (Bengali); Peka (Hindi). I have specimens

of my own collecting from Jalpaignri and Buxa in the Western Duars called

Kiranti and Jfateta, and these also I identify as />'. Tulda. < . 1$. Clarke has

kindly given me specimens collected by himself at J»>M>re, Barisal and Rangpur. In

Chitta^on"" it is called JL'tcncra, JLitenga, and specimens were collected by J. L. U ter©—e>

in 1876, and by R. Ellis in 1886. The Burma specimens collected by Brandts, bv

Kurz in Martaban and Pe,-u Yomas (No. 154), as well as those lately sent me from

the Meza Forests in Upper Burma by J. \V. Oliver, Conservator of the Eastern

Circle, are named Thaikwa (Burmese), and differ from the Bengal ami A> im

specimens by having smaller flowers, the spikelets rarely longer than 1*5 in. and the

flowering glumes 4 in., but I see no rea-on to separate them. As enumerated by

Munro, it had been previously collected by Roxburgh, Wallich, Griffith, Hamilton,

Masters and others, and the Calcutta Herbarium has specimens from many collectors.

As regards its vears of flowering, it undoubtedly has the habit of flowering gregariously

over considerable areas, but simrle clumps, as has been observed in tho Royal Botanic

Garden of Calcutta, if badly treated by over-cutting or partly uprooted, will often

produce flowers without any general flowering. Kurz collected flowers in 1867-G8,

Clarke in 1872 and again in 1884, all in Bengal
;

Mann's collectors sent it from

Assam in 1889, and J. W. Oliver from Burma in 1892. In Chittagong it was gathered

in flower in 1876 and 1S86. The culms are used for all general purposes, and they

are strong, but cannot approach those of B. Bakooa, as Roxburgh pointed out.

Roxburgh says that if seasoned in water they become more durable, otherwise they
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are soon devoured by a small Bostrickus beetle. They are used for building-, scaffolding,

the making of mats and baskets, and when very young, they are, according to

Roxburgh, pickled and eaten.

Plate No. 29.

—

Bambusa Tulda, Roxb. 1, leaf-branch ; 2 & 3, parts of flowering

panicle

—

of natural size; 4 & 5, culm-sheaths

—

reduced considerably ; 6, leaf-sheath; 7,

spikelet when young; 8, do. when older; 9, flowering glume; 10, palea; 11, lodicules;

12, anthers; 13, ovary, style and stigmas; 14, caryopsis

—

all enlarged. (No. 5 from Kurz 7

drawing, No. 14 from Wallich's 5027; rest from fresh specimens collected in the Royal

Botanic Garden, Calcutta.)

2. Bambusa nutans, Wall, MS. in Herb. 5031.

A moderate-sized graceful bamboo, with culms arising singly from a creeping rhizome

much branched above, naked below. Culms green, smooth, not shining, white-ringed

below the nodes, 20 to 40 ft. high, 1*5 to 3 in. in diameter, straight; nodes not much

raised, often hairy, lower ones bearing rootlets ; internodes 15 to 18 in. long, thick-walled.

Culm-sheaths rather variable, 6 to 9 in. long, covered on the back with appressecl

scattered black hairs, the base bearing a ring of soft deciduous hairs; roundedly truncate

at top; imperfect blade of lower nodes and uppermost shoots 6 to 9 in. long and very

broad, that of middle nodes shorter, acute, margins recurved, clothed within with

appressed black hairs, rounded at the base and again decurrent on the top of the sheath,

and bearing large waved auricles, one usually erect, the other decurrent, both densely

furnished with long curved bristles; ligule *1 to #2 in. smooth, dentate. Leaves linear-

lanceolate, 6 to 12 in. long, 1 to 1*5 in. broad; rounded or attenuate at the base into

a *1 to '2 in. petiole; ending above in a twisted scabrous point; green on both sides

when fresh, when dried white beneath, glabrous above except the scabrid hairs on the

midrib and marginal veins, glabrous or slightly hairy beneath ; scabrous on the edges

;

main vein rather narrow, prominent, pale beneath, secondary veins 7 to 10, intermediate

8 to 9, pellucid glands frequent; leafsheaths striate, hairy when young, ending in a
smooth callus and produced in a falcate auricle with a few long bristles; ligule elongated,

obtuse, hairy. Inflorescence a stiff panicle bearing spicate branches with clusters of stiff

erect spikelets in bracteate heads, rachis smooth, Spikelets many, sterile, or bearing

gemmiparous glumes, few fertile, *7 to 1 in. long, glabrous, acute; empty glumes 2 to

,
glabrous, mucronate, gemmiparous; fertile flowers 3 to 5; flowering glumes ovate,

acute, mucronate, many-nerved, minutely hairy within
;

palea flattened, shorter than

flowering glume, ovate, 2-keeled, with the long white ciliae on the edges of the keels

overlapping; rachillw clavate, hairy and ciliate at the top, uppermost 2 to 3 flowers

usually imperfect. Lodicules 3, broad, obtuse, long fimbriate, fleshy at first, many-nerved,

one narrower than the other two. Stamens sometimes 7, anthers long apiculate or slightly

penicillate at apex. Ovary sub-obovate, stalked, glabrous below, pubescent above ; style

short pubescent, stigmas 2 to 3, shortly plumose, twisted, nearly glabrous. Caryopsis

oblong, obtuse, hairy on the top. Munro in Trans. Linn. Soc. xxvi. 92; Brandis For.

Flora 567. Bambusa Falconeri, Munro in Trans. Linn. Soc. xxvi. 95 (in part). Bambusa,
Wall, Cat. 5030A.

Lower Himalaya from the Jumna to Assam, Eastern Bengal. It is doubtful if this

is really wild west of the Sarda, but it is very common in villages and along roads
and canals in Dehra Dun. In the Sikkiin Hiils it is found up to 5,000 £t.
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This species is extremely difficult of separation from B. Ttdda, 1 when fl

are not available: the leaves and culm-sheaths agree very nearly, and it is only in
flower or growing that the two can be distinguished. The best distinction is that of the
culms, which in B. nutans come singly from a en ping rootstock, while in B. Tul t

they are from a central tuft, but even thi is not a constant chara. er.
r

JIio spikelets
are much stiffcr and shorter and the bri ties of the 1. f-sh< iths are usually Bpreadin
wh

fT.

those of B. Tulda are generally erect and regular. It is known, according to

Munro, as Peechlc in Sylhet and as BidhulL muhial in Assam: as Maklo in Sikkim. 1

have collected, and Mr. G. A. Gammio has sent, specimens from Sikkim under the namesspe

Halloo, mahl-bans (Lepcha), and Mr. Gammio has also sent a variety with striped culm
under the Lepcha name Pao-s/u-ding-ghi,y which I tal • to 1 long to this spe.;, s. I also

identify as this the following specimens sent by G. Mann from A sum:

—

lotia makal
(Assamese) from Sibsagar, Deobans (Assamese) from Kamrup, Wa-mala*g (Kuki) 1 om
North Cachar, Seringjai (Khasi) from ill ng ; but I am by no means rare of the

identification, as any of them might bo B. Tulda instead, though they seem to me to ho

more like B. nutans. After s< a rolling, during three years' residence in Dehra Dun, forg, during mrer \

Bambusa Fakoneri, Munro, Trans. Linn. S>e. xxvi. 95, I have that

the hint given by Munro as to the flowers and by Hrandis in For. Flora oT.3, as

to the leaves, is probably the true state of tlio case, and that Minim's B. Falconeri

simply consists of the flowers of B. nutans gathered by 1 ilconer in Sept mbtr 1S40

with the leaves of Dcndrocalamus Jlamiltonii gathered by Falconer in 1839 and by
Strachey and \Vinterbottom in Garhwal. Dtudrocalumva HamiltonU is undoubtedly the

large bamboo of the Dun and of the villa: s of the Lower Garhwal Hills, for I hare

often found it in flower, and B. nittam is commonly grown with it in the Dun, so

that the mistake is by no means improbable, and my view is certainly borne out bv

an examination of the specimens in Herbaria. 1 propose, therefore, to omit B. J me*

from consideration in this work.

The culms of B. nutans are strong, straight and good, and much esteemed. In the

Dehra Dun the villagers cultivate it by planting off ts, and the cut culms fetch good

prices. It is a graceful species worth growing for ornament, and its culms being well

apart, makes it easy to work for profit, it seems to tiower only at long intervals, for

in the Dun at any rate there is no record since 1840, but last year (1893) I found

one mutilated clump bearing flowering branches at the base, and this year (1894) I have

found one whole clump in flower, so it may bo about to flower generally.

Plate No. 30.

—

Bambusa nutans, Wall. 1, leaf-branch; 2 & 3, parts of flower

panicle—of natural size; 4 & 5, culm-sheaths from mid-stem and lower nodes

—

reduced to

about I; 6, leaf-sheath; 7, spikelet cluster with sterile and fertile spikelets ; 8, flowering

glunie; 9, palea; 10, lodicule ; 11, anther; 12, ovary, style and stigmas; 13, rachilla

enlarged. (Nos. 4, 5, 6, from fresh Dehra Dun specimens, the rest from Falconer's

specimens.)

3. Bambusa teres, Bam. 881; in Wall. Cat. 50262?.

A large, thickly csespitose bamboo. Culms dark green, CO ft. high, 3 in. in dia-

meter, smooth; nodes formed by a ring consisting of the bases of fallen sheaths; internode<

20 in. lono\ wall *3 to *4 in. thick. Culm-sheaths 8 to 10 in. long, as much

in breadth, nearly glabrous, hardly attenuate upwards, somewhat rounded at top

A>>". Roy. Bot. Gard. Calcutta, Yol. VII.
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long,imperfect "blade 4 to 6 in.

rounded at the base, and then

broad, triangular, cuspidate, appressed-hairy beneath,

again decurrent in broad wavy auricles fringed with few

deciduous bristles ; ligule narrow, *1 in. broad, white-hairy outside. Leaves oblong-lanceolate,

12 to 1-4 in. long, 1*5 to 1*8 iu. broad, unequal at the base, and narrowly attenuate into

a short *1 in. petiole; above long acuminate, with a twisted, scabrous, setaceous point

;

glabrous above except the scabrous points on marginal veins, shortly pubescent beneath

;

scabrous on the edges; main vein conspicuous, shining, secondary veins 10 to 16,

intermediate 5 to 7, pellucid glands many, giving the appearance of strongly marked

tranverse veinlets beneath ; leaf-sheaths glabrous or slightly hairy, ending in a

shining callus, straight truncate at the mouth; ligule short,

panicle with spicate branches bearing

broad

Inflorescence a large compound

heads of sterile and fertile spikelets with chaffy

brack; rachis usually fistular, striate. Spikelets up to 2 in. long with 1 to 2 empty or

gemmiparous glumes, 5 to 6 fertile flowers, and 1 to 2 terminal imperfect flowers ; rachilla

obcuneate, striate, minutely ciliate at top ; empty glumes ovate-acute, mucronate; flotvering

glume ovate-lanceolate with a .broad base, acute, glabrous, sometimes with a soft sub-

foliaceous point, many-nerved
;

palea ovate, 2-keeled, scabrous, toothed on the keels,

5-6-nerved between them, tip glabrous or penicillate. Lodieules almost obovate,

fimbriate, many-nerved. Anthers

hairy above, with a short style and 3

long-

narrow, penicillate clu the apex Ovary ovate, acute,

long hairy stigmas, Caryopsis not known. Munro

in Trans. Linn. Soc. xxvi. 95.

Eastern Bengal and Assam:

in Assam by Jenkins.

Very little is known of this

d at Gongachor in 1809 by Hamilt and

inBut I believe I

1891 at Charduar in the D

plant except the original sheets in the Kew Herbarium

am right identifying with it N 1001 collected by G. Mann in

so long,

district of Assam, though the spikele

and the rachis not so soft and fi

G. Mann's Bhahtki-makal

;s are not quite

as in the type. I also think that

say it

(Assamese) collected in Sibsas: in 1889 is thi3 spe He
is a mei kind

used for building

Plate No .

ly attacked by insects, and consequently not much

31. Bambusa teres, Ham. leaf-branch

;

flowering branch of
natural size; 3, culm-sheath—slightly reduced; 4, leaf-sheath; 5, flowering glume ; 6, palea;

lodieules

;

anther

:

Mann's ' Bhaluki-makal

Herbarium, Kew.)

?

,
ovary

; 10, rachilla

—

somewhat enlarged. (Nos. 3 and 7 from
rest from Hamilton's and Jenkins' specimens in the Royal

4. Bambusa Ridleyi
j

n. sp. Gamble.

Culms and culm-sheaths not knowa. Leaves 12 to 14 in.

oblong-lanceolate qually narrowed at the base into

long, 1

a sh

ending above in a subulate scabrous

tip; slightly scabr

5 to 2 in. broad

2 in. broad petiole

tracted below the

point with the margins recurved, sometimes con-

beneath ; edges not scabrous main vein

above, especially on marginal veins, smooth

ning, secondary veins 10 to 12,ow. sh

not conspicuous, "intermediate 3 to 5; leaf-sheaths appressed
ending in a narrow callus, and truncate at the

hairy somewhat keeled

2 to 3 in. long,

edges where they meet the ligule; ligul

bearing long

distant heads of

stiff cilise

very deeply cleft in the middle into two elongate rounded lobes

Infli on long spicate leafy branches
few spikelets, many sterile; rachis roughish. Spikelets 1

verybearing

to 2 in. long,
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glabrous, lanceolate, bearing 2 to 4 empty lumen, then 3 to 5 fertile flow org. then
1 to 2 imperfect ones; empty aim

ovate-lanceolate, glabrous without som
flowc) >ig gluuu *s in. long,

minutely hairy within, mucronate, manv
nerved; palea shorter than flowering glum. . oblong, acut bifid at the apex, keels

only very minutely ciliate near the tip, muny-nerv. 1 between; raehillas glabrous, club-

shaped, short. LodicuU* 3, two "3 in. long, somewhat one- ah L lanceolate. Ion"-

fimbriate; the third ovate, acute, shorter; all many-m rv< I. Stamen* 1 irdly e.xserted.

anthers long, rarrow, setoee-apiculate. Ovary somewhat elonj ite, hairy abo\ •, tlx style

soon dividing into three plumose stigmas, t tryopsis not known.

Singapore: collected in 1890 by II. X. Ridley (No. 1 ) at Jhikit Timah.
The very long smooth spikelet, bifid palea, 1 ag Iodicult s and i marl ible ligule

acterise this species, which I have pla d next to />. Tulda. nutans and tei * on
account of the character of the spikelets, thou li tho culm-sh aths are not known.

Plate Xo. 32.

—

Bambma JUJlcyi, Gamble. 1, leaf and flow branch; 2, part of

flower spike

—

of natural size; 3, leaf-sheath; 4, spike! t; .">, flowering glome; 6, pal a;

,
lodicules; 8, anther; 9, ovary and stigmas

—

enlarged (fr«»m specim n in "ingapore

Botanical Garden Herbarium).

5. Bamiu v bdsmami \, a. sp. Gamble.

A large handsome bamboo. Culm up to or 60 ft. in h< ,rht and I in.

in diameter, dull green, strong, nearly solid; nodes not much swolh n, marked by a

white ring of hairs below them; internodes 1 in. long or more. Culm-aheaths of young

plants green, turning yellow at the edg< , covi ad with nppr. «d gold* n hairs on tho

sides, glabrous on the back, rather broader than long, ronnded above; imperfect blade

short, broad, cuspidate, cordately rounded at base and then again widening out into

large rounded fringed auricles; ligule short, entire. Leave* of young plants 1<> to 12 in.

long, 1*5 to 2 in. broad, oblongdanceolate, white-hairy on both surfaoee, but less so

above; leaf-sheaths striate, very pubescent, furnished with a large rounded fringed auricle;

when older 8 to 10 in. long by 1 to 1*5 in. broad, linear-lanceolate, smooth above, whitish

and pubescent beneath, unequally attenuate or rounded at base into a very short '1 in.

petiole, ending above in a subulate, setaceous, twist 1, scabrous point, ^ kbrous on the edges;

main vein prominent, secondary veins 7 to 8, intermediate 5 to 8, many pellucid glands;

leafsheath nearly glabrous, reddish-brown, k eled, ciliate on the edges, truneato at top with

a small deciduous auricle and deciduous ciliae; ligule short, minutely dentate. Inflow ice

a panicle of spicate branches, bearing heads of few spikelets in the axils of smooth,

1 in. long, truncate bracts; raehis -lender, wiry, pubescent above. Spikelets up to 1 in.

Jonc, narrow, many-flowered; empty glumes 2, striate, minutely hairy within, mn ronate;

fertile flowers 5 to 6; flowering glumes ovate acute, mucronate, many-nerved; palea ovate,

elliptic, 2-keclcd, white ciliate on the keels, 4 to "> prominent veins between, edges

overlapping; terminal 1 or 2 flowers imperfect; rachilla short, thick, glabrous except a

ciliate ring at tho top. Lodicules 3, two bluntly and oliquely truncate, thickened at

base 5- to 6-nerved, the third rhomboidal, narrowed at base, thinner. Stamen* with

narrow anthers ending in an apiculate point. Ovary stalked, cylindric, truncate, white-

hairy on top; style very short; stigmas 3, pubescent. Caryopsis 3 in. long, smooth except

the hairy top which is crowned by a persistent ryle, grooved on one side.

A 2s*. Hot. Bot. Gaed Calcutta, Tol. YIL
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Upp Burma, in the Katha district, found on dry hill slopes

This handsome species flowered in 1890, and seeds were largely collected and

distributed by J. W. Oliver, Conservator of Forests, from which many plants were

reared at Dehra Dun and elsewhere,

poor and hardly sufficient for descript

He lso sent flowering specimens which were

The name is Thaikwa or thaikwagyi (?),

ther

;d it

is just possible that it may prove to be identical with Bambusa villosula, Kurz. Oliver

describes it as a

Thaikwa).

larg species derably arger than B Tulda (also known as

Plate No. 33.

—

Bambusa burmanica, Gamble.

,
culm-sheath from young plant

leaf-branch

;

part of flower

panicle; 3, culm-sheath from vounsr plant

—

of natural size

plant; 5, spikelet (young); 6, flower; 7, flowering glume;

leaf-sheath of young

palea

;

lodicules; 10,

anther; 11, ovary, style and stigmas; 12, the same, older; 13, caryopsis

—

all enlarged.

(Nos. 3 and 4 from specimens cultivated in Dehra Dun; rest from Oliver's Burma
collection).

6. Bambusa polymokpha, Munro in Trans, Linn. Soc. xxvi. 98.

A large evergreen tufted bamboo, sometimes leaf-shedding in dry seasons,

in dense clumps, 50 to 80 ft. high, 3 to 6 in. in diameter, grey to greyish-g

white-scurfy when young ; nodes thickened, lower ones fibrous-rooted ; internodes 1

OnIm

in.

to 2 ft. long; i

thick. 6 to 7 in. lo

aked below, much branched above and curving outwards. Cuhn-sheaths

the back with densely and closely

curvedly truncate at about 5 to 6

g 12 to 14 broad, covered

appressed white pubescence, sub-attenuate upwards and

in. in breadth; imperfect blade reniform cuspidate, about 3 in. long and much
broader, the lower part plaited and long ciliate, then rounded at the base and again

widening into a broad band lining the top of the sheath, and produced beyond it in falcate

auricles often one upwards, the other down, the whole fringed with long rough bristles;

ligule narrow, entire. L small, linear, thin, 3 to 7 in. longr, *3 to *5 in. broad : somewhat
unequally rounded or attenuate at the base into a very short, hardly *05 in., petiole; ending

above in a short, subulate, scabrous point; at first hairy on both surfaces, especially

below, afterwards nearly glabrous; somewhat scabrous above and on the margins and
mam vein

;

dary 4 to 6 on either le faint, intermediat 7 leaf-sheaths

keeled, compressed, striate, hairy, ending in a callus and a minute cle furnished with

a few long deciduous bristles ; ligule very short. Inflorescence a much-branched panicle,

with curving spikes of frequent heads bearing few spikelets surrounded by brownish,

glabrous, mucronate, chaffy bracts ; rachis smooth, the upper part covered with appressed

hitish pubesc ultimate segments very slender, wiry. Spikelets shining, often brownish
4 •5 long, in lower heads 5 to 6, number gradually decreasing upwards, somewh
pedicellate and enclosed in a long,

mucronate, then 2 to 3 fertile flower

curved, glab bract; empty gl 1 to 3, ovate-

long, flattened glabrous rachilla

then a terminal imperfect flower supported

ovate-mucronate, many-nerved
;

flowering glumes pale

somewhat longer, lanceolate, acute at top, keels not ciliate. Lodicules 3, sub-orbicular

short-fimbriate all round

exserted : at

top tyl

nthers purpl

soon dividh

depressed, flattened on one side

3—5-nerved, one smaller than the others. Stamens partly

, usually blunt, but sometimes apiculate. Ovary obovate, hairy at

g into 3 shortly-white-hairy stigmas. Caryopsis ovate, *2 in. long,

a short
hairy mucro formed by the base of the

nded on the other, hairy above, end 5 in

tyl K For. Fl. Burma ii. 553
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Eastern Bengal ami Burma. A common ip< . ies in the upper mixed ton * of

Pegu Yomah and Martaban, often associated with te;ik, « ktendini: north-westwards int >

Sylhet.

This species was originally collected in flower by Brand i* in 18- .'. in Xamayt forests

and afterwards by Kurz at Thaukyegat in 1871. It is also mid to haw reeontly

flowered in the Bassein forests. It is known local lv as h /atfunnytea 1

is considered the best kind for tho walla, floor and roofs of houses in Lower Burma,
It is cultivated in the Calcutta Botanic Garden (No. 6 in tho bamb. > grovel and
though apparently it is so common a speri < in Burma, it is trance that it has 1. d
so seldom collected. The flowering panicles resemble at fii t sight those of B. anmdma so,

but its chief characteristics are the very much ciliate, wavy-auricled and appr i whit.

hairy sheaths, the small leaves, and abs nee of cili.e to the paloa. Munro >peaks of tho

flowers being monoecious or even dioecious, but the many spikoh i I have examin. I have all

proved hermaphrodite. G. Mann- specimens from Protabgarh, Sylliet, called B$tud and
Jama betud (Bengali) belong, I consider, to this sj -ies.

Plate No. Sl.—Bambiua poh/tnirp/ia, Munro. 1, leaf branch; 2, part of flower

panicle

—

of natural size; 3, culm-sheath

—

retimed to about \ ; 4, do. when young— f natural

size; 5, leaf-sheaths; 6 & 7, spikelets; 8, empty glume; 9, flowering glume; 10, palea;

11, lodicules ; 12, anthers; 13, terminal imperfect flower; 14, ovary with stigmas-

15, caryopsis

—

all enlarged. (All from Kurz* specin

7. Bambu \. pallida, Munro in. Trans. Linn. Soc. xxvi. !»7

A graceful bamboo growing in thick clumps. Cubm 40 to • \ ft. high, 2 to :\ in.

in diameter, very smooth, olive green, tho youDg shoots oovei 1 with white powder :

nodes not very prominent; internodes 18 to #0 in. long, walls thin. Culm-shmth

7 to 12 in. long, about 10 in. broad, usually only little attenuate upwards, and J
straightly truncate at top, only when young somewhat roundodly truneat- glabrous

or covered with appressed white hairs when young ; imperfect blade very long, usual-

ly longer than the sheath, often U in., triangular-acuminate from a br ad base

which covers nearly the whole top of the sheath, slightly rounded at the edges and

then furnished with quite small rounded auricles, the auricles and lower part of the

margins furnished with bristles ; sparsely appressed black hairy without, glabrous or

slightly hairy within ; Ugule very narrow. Leaves linear-lanceolate, 4 to 8 in. lon^-,

•5 to '8 in. broad, rounded or subcuneate at the base, with a very short, hardly -1

in. long petiole ; furnished above with a subulate, twisted, scabrous point
; glabrous

above, except for the scabrous marginal veins, pale, often nearly white and hirsute

beneath; scabrous on the margins; main veins conspicuous, shining, secondarv vein

4 to 6, rarely more, intermediate 7 to 9 ; lcaf-she<dhs glabrous, striate, ending in a

prominent smooth callus, and furnished with a rounded erect auricle fringed with a

few stiff long bristles, and quickly deciduous ; Ugule very hofi Inflorescence a large

branching, very pale panicle, with spicate branehlets bearing heads with many sterile

and few fertile pale spikelets ; taenia fistular, that of branehlets slender, wiry, glabrous.

Spikelets pale, 1 to 1'3 in. long, sometimes curved, bearing usually 1 to 2 small ovate-

acute empty glumes, then 1 male or gemmiparous glume, then 3 to 8 fertile flowers

then 3 to 5 imperfect ones gradually decreasing in size ; rachilla short, club-shaped
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ciliate at top
;
floiucring gfame ovate-acute, mucronate, many-nerved, glabrous, minutely

pubescent within
;
palea much shorter, acute, 2-keeled, shortly ciliate on the keels, 3 to

5 veins between them. Loiicules 3, oblong or narrowly obovate, two rather unequally-

sided, large, and the third acute, smaller, all somewhat thickened at base and veined.

Stamens hardly exserted, anthers narrow, apiculate, with 1 or 2 long hairs or not. Ovary

narrowrly oblong, attenuate upwards into a hairy thickened style which soon branches

into 3 plumose stigmas. Carpopsis not seen. B. critica, Kurz in Journ. As. Soc. Beng.

xlii. ii. 250. Dendrocalamtjs criticus, Kurz For. Fl. Burma ii. 559. .

Northern and Eastern Bengal, Assam, Upper Burma, extending down to Kaniba-

lataung in the Pegu Yoma. It is apparently wild in the hills up to 5,000 or 6,000

feet and cultivated in the plains below.

This species is, as Munro remarks, like B. Titlda, and consequently sometimes

difficult to distinguish from that species and B. nutans; but the very characteristic culm-

sheaths, the narrow leaves, and the attenuate ovary really at once distinguish it. Flower-

ing specimens were collected by Hooker and Thomson in Eastern Bengal in 1850 on

cultivated plants ; and, so far as I am aware, it has not again been found in flower

till collected in the Barduar forest, Kamrup, Assam, in 1890. by Paniram Das for

G. Mann. These specimens bear the native name Malcal (Assamese). Leaf specimens were

collected also by Hooker and Thomson in Cachar (native name Burwal, bulchal), and at
*

Jowye, Khasia Hills, 3,500 feet (native name Usken, Khasia). Besides the flowering

specimens referred to above, I identify as this the following with only leaves and culm-

sheaths sent by G. Mann from Assam in 1890 : from Sibsagar (cultivated under names

Wallrthai (Assamese), Watoi (Naga) ; from Kakadanga river, Naga Hills (wild), under names

Wallrthai (Assamese), Tesero (Naga) ; from the foot of the Mikir Hills (wild) under names

Joiva (Assamese), Loto (Mikir) ; from Shillong, Khasia Hills, (cultivated) under names Usken
,

scs/cien, skhen (Khasia) ; from Jowai, 4,000 feet, and Sundai Hill in the Jaintia Hills under

names UsJcen, sicken, ftieng (Khasia) ; from Charduar forest, Darrang district, under name
Bijli (Assamese). I also identify as this species the bamboo collected by myself in 1880

in British Bhutan in the Reyoong and Rilli valleys at 3,000 feet under the name Pshi

(Lepcha) ; that collected by T. Anderson in the Teesta valley, 600 to 1,500 feet, in

1868, and called Pushee ; that collected by Kurz in the Great Rangit valley under the

same name ; and that found at Pedong, 3,000 feet, under the name Bongshing (Bhutia)
;

as well as the one collected by G. A. Gammie at Mongpoo under the name Pashipo

(Lepcha); and I find that on T. Anderson's specimens in Calcutta Herbarium, Munro

has noted them as 'very like B. pallida.' I also identify as this a specimen (No. 273)

from the Dikrung valley, Daphla Hills, found by J. L. Lister in 1874. Finally, it has

recently been received from J. TV. Oliver from the moist, evergreen forests of the Bhamo
district, Upper Burma, at 800 feet, under the names Gyawa (Burmese), Madankran, maipyu

(Kachin); and after carefully reading Kurz7
description in the Forest Flora of Burma and

examining his specimens and his drawing of the culm-sheath, I conclude that his

Dendrocalamus criticus from the Kambalataung, the highest point of the Pegu Yoma
Range, is in all probability this species also. In Assam it is used for many purposes

for building, for making baskets and mats and for vessels to hold water.

Plate No. 35.—Bambusa pallida, Munro. 1, leaf-branch ; 2, part of flowering

panicle-o/ natural size; 3, eulm-sheath--rafo^ ; 4, leaf-sheath ; 5, spikelet ; 6, fertile

flower; 7, palea; 8 & 9, lodicules; 10, anther; 11, ovary, style and stigmas—all enlarged.

(Nos. 1, 2, 6 from Hooker's specimens; rest from G. Mann's.)
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8. BAMBUBA AlWKK, Munro in Trans. Linn. Soe. xxvi. 93.

A low, tufted, evergreen, shrubby bamboo. < >lms 15 to ft. high by 1 to
1*5 in. in diameter, pale green or tripod green and white, striate, appre.-ed-
pubescent; nodes slightly thickened, marked with black hair, below; internodes 1 to 2
ft. long, hollow. Culm-sheaths 4 to 6 in.* long by as much broad, bri ht gr« d when
young, afterwards straw-colcured, glabrous or with small patches of brown, appn sed
Lairs, rounded at top; imperfect blade 1 to 2 in. long, *3 to ' in. bi L longer on
young shoots, lanceolate, usually reemved, apprea* l-brown-hairy within, slightly rounded
at base and decuman in a very narrow entire wing on the' top of the *h ath; liqutc

narrow, entire. Leaves 6 to 10 in, long, 1 to 1*5 in. broad, lanceolati r oblonj moeolat
rounded or attenuate at base into a '2 in. Ion petiole; acuminate abovi in a ilaous

twisted point; smooth above, except the scabrous points on marginal ^ ins, scabrid

below and pale-eoloured, scabrous on tho edges; main vein rather prominent, secondary

veins 8 to 10, intermediate 6 to 8, pellucid glands man
,
giving the app< aranoe of tran>-

verse veinlets beneath; leaf-sheaths striate, the back co\ I with stiff brown hairs,

keeled, ending above in a short callus, and produced b yond it to a length of *1 to *2

in. to meet the broad ligule. Inflorescence a terminal spike or panich
,

usually on lea

branchlets ; rachis glabrous, 4 to 7 in. long in the internodes, which bear 2 to 3

branchlets with few shining, about 1 in. long, coriaceou spikelets in small verticils.

Spiheleis 6- to 10-flowered, very glossy, pale brown; raehilhe short, shortly boarded nt

the apex, striate; flowering gi*me long, acuminate, more than 20-nerved, folded at tho

base; palca much narrower, 2-keeled, ciliate on the keels, 7-nerved between them,

4-nerved outside. Lot Hetties 3, rather thick, the two larger ones often united at tho

base, many-nerved and somewhat folded. Ovanj almost obovate, almost hairy at tho

apex and tapering into a style cleft into three stigmas. Knrz For. 11. Burma ii. 551.

Eng Forests of Martaban in Bnrnia, i ist of the riyer S —

This is usually a shrubby species, in habit not unlike B. tfneafa, but tho spikelets,

which unfortunately I have never been able to examine, are very different. Munro,

quoting Brandis, who obtained it in flower in the Ydnzalin vaUey under tho namo

Theeshe, describes it as scandent; but Kurz, who must have known it growing, calls it

a low bushy species, and this is the characb r it shows in cultivation in Calcutta,

where it is common in the Botanic Garden on the edge of the muddy river bank.

Kurz gives the name ' Thaihva, ' the same as that of B. Tulda and B. burmanica. I

re°ret that I am unable to figure the flowers.

Plate No. 36.

—

Bambusa ajjinis, Munro. 1, leaf-branch; 2, culm heath; 3, leaf-

sheatli—of natural size, (from Royal Botanic Garden, Calcutta, living specimens)

9. BaHBUSA kii.waxa, Munro in Trans. Linn. Soc. xxvi. 07.

A graceful "bamboo with -ingle culms from a creeping rootstoek. Culms 30 to 40

ft. high 1 to 1*4 in. in diameter, fistular, rather soft, sometimes vurie ited with

transverse blotches when young, dark olive green, with a whitish ring below tho

node and a bluish ring above, clothed with appressed golden hairs when young, after-

wards smooth; nodes not prominent; internodes 5 to 1") in., walls thin, -1 to *3 in.

thick. Culm-sheaths 5 to 6 in. long, 4 to 5 in. broad, striate, covered with

dense tawny appressed hairs, straight, truncate at the top which is but little narrower
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than the base ; imperfect Hade as long or longer than the sheath, middle portion

thickened, narrow (1 in. at base), cuspidately acuminate, the sides widened out into

large inflated membranous wings, broadly rounded on the top of the sheath ; ligule

narrow, *05 in. long. Leaven pale coloured, 4 to 9 in. long, 1 to 1*5 broad, lanceolate

or oblong-lanceolate, rounded at base into a
#

*2 to *3 in. petiole ; ending above in

a subulate, setaceous, shaggy point; glabrous on both sides; main veins prominent,

secondary veins 6 to 8, inconspicuous, intermediate 5 to 7 ; leaf-sheaths glabrous, striate,

ending in a broad callus and a minute auricle furnished with a few long very deci-

duous slender bristles; ligule elongate, truncate. Inflorescence a very elongated panicle,

with spicate branchlets, bearing distant heads of few spikelets partly short sterile, partly

long fertile ; rachis smooth, rather soft, striate. Spikelets *6 to *8 in. long ; at first

cylindric, then flattened, glabrous, bearing 1 to 4 empty glumes or gemmiparous

glumes, then 2 to 3 fertile flowers, then 1 to 2 terminal imperfect flowers, rachilla

striate ; empty glumes short, ovate mucronate, darker at edges, glabrous, veins promi-

nent ; flowering glume similar but longer and hairy within at the point, about ] 1- to

13-nerved
;
palea as long as or longer than the flowering glume, many-nerved, short

ciliate on the keels. Lodicules ovate-orbicular, blunt, many-nerved, very shortly fimbriate.

Stamens with obtuse anthers. Ovary linear-oblong, attenuate into a style with 3 long

narrow stigmas. Caryopsis not seen.

Khasia and Jaintia Hills, Assam, also Manipur. Collected in June 1850 by Hooker

and Thomson at Jasper Hill, Mahadeb, (No. 496) and at Churra (No. 1097)—2,000 to

4,000 ft. ; leaves and culm-sheaths by G. Mann in 1889 near Jowai and Sundai,

Jaintia Hills, 1,000 to 4,000 ft. It was also collected in flower by C. B. Clarke at

Jaintiapur, 1,000 ft., in 1885 (No. 42454), and at Manipur (No. 42322). Thus, the

known flowering years were 1850 and 1885.

In describing this species from the specimens at Kew, Munro has taken the culm-

sheaths on the sheet of Hooker's No. 496 as belonging to it, but in reality they

belong to Arundinaria Grifflthiana. Mann's specimens, which bear the names Serim, tyrah

(Khasia), Tirrlah (Naga), Wa-chiusa (Cachari), Bewar (Mikir), Chaliur (Kuki), consist of

leaves which agree in every respect with those of Hooker's specimens ; and I have

therefore no reason to doubt that they, with their extraordinary culm-sheaths, belong

here. Hooker's specimens bore the native names Tumar, tomar, but those sent by Mann
as " Bambusa khasiana-Tumoh (Khasia)" are another species altogether. The remarkable

sheaths, shaggy tips to the leaves, and long distantly-flowered fistular panicles

characterize this bamboo, which is said by Mann to be used in building huts and for

basket-work in general.

Plate No. 37.

—

Bambusa khasiana
y

Munro. 1, leaf-branch ; 2, part of flower-

panicle; 3, summit of young shoot showing culm-sheaths

—

of natural size; 4, leaf-

sheaths; 5, apex of leaf; 6, spikelet ; 7, flowering glume; 8, palea; 9, lodicule ; 10,

anthers; 11, ovary and stigmas —enlarged. (Nos. 2, 4, 5 from Hooker's specimens,

Nos. 1, 2 from G. Mann's, rest from C. B. Clarke's.)

10. Bambusa nana, Roxb. Hort Beng. 25 (1814).

A thickly growing, evergreen, crespitose shrub. Culms glabrous, smooth, 6 to 10 ft.

high, -5 to 1 in. in diameter, green when young, afterwards yellow, hard, much
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branched from the base; nodes rather prominently thickened; internodes usually 8 to

15 in. long. Culm-sheath q at fiVt, then yellow, stiff, labrons, striate, 4 to 6 in,

long-, 2 to 3 in. broad, slightly attenuate upwards and roundel at the top ; t et

blade 2 to 3 in. long, lin< ir, acuminate, decurrent at the bus on either id along the
rounded part of the sheath, somewhat black, appr< >*, 1 hairy or glabrous above, hairy

beneath, deciduously ciliato on tho ed-.»; ligule narrow, entire. L tves disti boos, 2 >

•4 in. long, *5 m. broad, linear-lam (late ; narrowed in a rounded or ;htiy taperinj

base into a veiy short petiole; aboi i ending in a subulate twisted point; mooth abovi

whitish or glabrous and minutely pulx en* beneath; main rein faint, pale beneath
secondary veins 3 to 0, intermediate 7 to 8, no trait-verso veinlet but very fain

pellucid glands; leaf-sheaths smooth, striate, ending in a prominent callu- and auricled

at the mouth, the auricle fringed a h a few long stiff bristles; i >ulc short. In-

florescence a rather short, diffuse, leafy panicle witli few Bpikelets solitary or clustered.

Spikelets *5 to 1*5 in. long, *2 in. br< id, very glabnms, straw-colour 1, bearing i or

more flowers, separated by glabrous, flattened, -1 to *2 in. long rachillffi, the terminal

flower only imperfect ; empty glumes none, or very rarely one
;
flowering glumes •<> to *7

in., glabrous, many-nerved, ovate-acute
;
palca sh rti-r than flowering glume, 2-keelod,

minutely ciliate only at the tip, many-nerved. Lodiculrs 3, unequal, *l to • '

in. 1 ::

entire, linear, somewhat coin ive or thickened below, usually 2-nerved. Stamens exsero -1

pendulous; anthers blunt or slightly apieulat
,

yellow. Ovary obovat
, rough, pubescent

above; style very short, almost immediately dividing into 3 long feathery stigmas. Cary-

opsis elliptic, furrowed, roughly hairy above, and ending in a short beak. /. \, VI.

lad. ii. 190; Herb. Ham. in Wall. Cat. 50-!<5; M nro in Trans. Linn. Soc. xxvi. M); Kurt

For. FL Burma ii. 5ol : Ind. Forester i. 330; Voigt Sort. Sul>. Cale. 7 111. Bamiu'sa

glauca, Loddig. Cat. ct Lindl. in Fenny Cyc. (18.V>)
; Sehmltes Syst. \ f . vii. 1355;

Bambusa c.esia, Sieb. <V Zucc, according to Mum*. Ji.wnrsA G)..\rn <t\s, Siet>. Cal.
y

fide Munro. Bambusa sterius, Kurz in Mi'/. Ann. Jlus. Dot. Lugd. Hat. ii. 2s:>.

Bambusa viridi-glauckscens, Carr. in Rev. llorlic. (1869) 292. IsCHUEOCHLOA PLOBIBUNDA,

Fuse in Miq. Fl. Jungh. 390; Miq. FL Ind. Bat. iii. 422. Arundinai;ia GLAUCESCENS,

P. de Beauv. Agros. 144; Rom. and Sch. Syst. J'rg. ii. 846; A s Agros. Jiras. 520"
;

Kuntfi Enum. 426; Rupr. Bamb. 23, tab. 1, fig. 3; JIassJc. Cat. Hort. Bogor. (1M4) 19;

Steudel Syn. 334; Zoll. Cat. 56 ;
Miq. FL Ind. Bat. iii. 413; Munro in Trans. J

Soc. xxvi. 22. Ludolfia glaucescens, Willd. Jfag. Gesellsch. Nat. Freunde Berlin (1808;

320; Sprneg. Syst. Veg. i. 328; Link Hort. Berol. i. 102, ii. 308. Pahicum ARBOBE8C1

Lam. Enc. Meth. iv. 749. Panicum ABBOBBBCENS, Linn, according to Nces., but Munro point

out that Riirn. and Sch. say P. ABBOBBSCBNS and GLAUCESCENS, Lam. and of gardens

ot of Linn. Triglossum ABOHDINaCEUM, J ich. and Rom. and Sch. Syst. Veg. 84

A native of China and Japan, cultivated in India, Mala a, and Ceylon in v;

aces, such as the Royal Botanic Gardens at Calcutta and Pen niya, in China

Madras Rangoon, Singapore and elsewhere. The Chinese bamboo.

I have been in doubt whether to describe this species, but as it is admitted

QV"C

Roxburgh and Kurz, 1 think it best to include it, and to figure it, as also the similarly

introduced and more common Bambusa vulgaris. It makes excellent stiff, closely-grow-

hedges, and is hardy. Kurz gives the Burmese name as Fa-lau-p ian-wa, and thomg
Malay names as Bamboo tjeenah aloos, bamboo hower tjeenah. Specimens sent by L. Wray
Junior (No. 1560) from Gunong Brumba, Pahang, 7,000 feet, give the Malay name as

Bulu perindu : it is not said whether they were from cultivated plants or not.

Ann. Rot. Bot. Gard. Calcutta, Vol. VII
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Plate No. 38.~Bambusa nana, Roxb. 1, leaf-branch; 2, part of flower-panicle;

3 & 4, culm-sheaths—of natural size; 5 & 6, spikelet ; 7, flowering glume; 8, paleaj

9, lodicules; 10, anther; 11, ovary and stigmas; 12, caryopsis—enlarged. (No. 4 from

Kurz' picture in the Herbarium of the Royal Botanic Garden, Calcutta, the rest from

my own or Kurz' specimens.)

11. Bambusa Balcooa, Roxb. Hort. Beng. 25 (1814).

A tall, stout, caespitose bamboo. Culms dull greyish-green, 50 to 70 ft. high, 3 to 6

in. in diameter, branched from the base, the lower nodes giving off leafless, hard

branchlets ; nodes swollen, with a whitish ring above them, hairy below ; internodes

8 to 18 in. long, walls thick. Culm-sheaths of two descriptions ; lower ones short and

broad, densely appressed-hairy on the upper surface, ciliate on the edges and on the

rounded top ; imperfect blade short, triangular, decurrent into short, fringed auricles
;

upper ones 10 to 14 in. long, 8 to 10 in. broad, almost glabrous, striate, truncate above,

ciliate on the edges ; imperfect Hade 6 to 8 in. long, 3 to 4 in. broad, sharp at the

apex and with recurved margins, closely hairy below, striate above, rounded at the

base, and then again decurrent on the sheath in a narrow band bearing a few long ciliate

hairs; Ugule '2 to *3 in. broad, dentate. Leaves oblong-lanceolate, 6 to 12 in. long, 1 to

2 in. broad ; rounded or subcordate at the base into a short petiole ; the apex with a

twisted, scabrous, setaceous point
;

glabrous above, pale beneath and hairy when young,

especially below; scabrous-ciliate on both edges; main vein prominent, shining beneath,

secondary veins 7 to 11, intermediate 6 or 7, many pellucid glands which often give

the appearance of prominent transverse veinlets on the lower surface ; leaf-sheath striate,

appressed-white-hairy, truncate above with a narrow callus, and sometimes furnished

with a very few stiff waved deciduous bristles; Ugule membranous, broadly triangular.

Inflorescence a large compound panicle, bearing spicate branches with bracteate heads of

spikelets ; rachis pubescent or scurfy, striate, swollen above. Spikelets ovoid, lanceolate,

flattened, *3 to *6 in. long, '2 to '3 in. broad, with to 2 empty glumes, then

4 to 6 hermaphrodite flowers, then a terminal imperfect flower on a short flattened

rachilla ; empty glumes ovate-acute many-nerved
; floivering glumes similar but larger and

ciliate on the edges
;

palea as long as flowering glume, ovate-acute, 2-keeled, long

ciliate on the keels, indistinctly veined. Lodicules 3, ovate or obovate, 3- to 5-nerved,

fimbriate on the edges. Stamens hardly exserted, anthers glabrous, the connective ending

in a short, dark, sometimes hairy point. Ovary broadly ovoid, acuminate, hairy, with a

hairy style branching into three long plumose stigmas. Caryopsis not seen. Roxb.

Fl. Ind. ii. 196 : Icon, ined. 1402 ; Munro in Trans. Linn. Soc. xxvi. 100 ; Brandts

For. Flora 567. Bambusa capensis, Ruprecht Bamb. 54, tab. xiii. fig. 54 ; Steudel Syn.

330. B. vasaria, Herb, Ram. in Wall. Cat 5025. Denduocalamus Balcooa, Voigt

Sort. Sub. Calc. 718.

Assam, Lower Bengal and Bihar extending to Goruckpore. Cultivated at the

Cape of Good Hope, and not uncommon in gardens there.

This well marked bamboo is recognized by the large culm-sheaths which resemble
those of Dendrocalamus Ramiltonii, by the long leafless shoots friven off from the lower
nodes, by the leaves with rounded bases and hairy sheaths, the flattened soft spikelet

and long stigmas. It is probably the best and strongest spccie3 for building purposes,
and is greatly esteemed in Calcutta, but it is not handsome, and would hardly be chosen
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to plant for ornamental purposes. It is much used for Bcaffolding, and is very durable

if well seasoned by immersion in water. It is call I Balku li.it (Bengali) and J ilu/t

(Assamese); and to this species I attribute specimen* sent by G. Mann under tho nam -

Sil barm, tcli bania, from Sylhet, Wamnah, beru from the Garo Hills, ami tho- collected b\

myself in the Western Duars under the 11:11110 / >ro bans. It has i. en but rarely Llected

in flower: once by K oxburjh and once by Hamilton: by Hooker in tlio I'umoa distri t

in 1849; by G. Mann in Goalpara in \s7G ; in K imrup (I'ani Ram Das, collector)

in 1889; and by Captain Wood, Conservator of Forests, in Goruckj. >r in 1 > s 1

.

Plate No. 3d.—Bambusa J>alcooa
}

Uoxb. 1, leaf-branch ; 2, part of flower-panicle

of natural size; 3 & 4, culm-sheaths— / faced; -, Leaf-sheath; 6, spikclet.; 7, Howeri

glume; 8, palea ; 9, lodicule; 10, anther; 11, ovary with stylo and stigmas — ml* /

(No. 2 from Mann's Goalpara specimens; rest from Calcutta Botanic Garden spc imens.)

SIXTIOX II.

12. Bambusa vulgaris, Schr. I in Wendl, Collect. PL ii. 2G, /. 17.

A moderate-sized bamboo with rather distant culms. Culms bright green, yellow, or

striped green and yellow, polished, shining, 20 to ">0 ft. high, 2 to 1 in. in diameter

or more, early branching; nodes hardly raised, but having a narrow ring usually

covered with brown hairs; internodea 10 to 18 in. long; walls rather thin. Culm

sheaths 6 to 10 in. long, 7 to 9 in. broad, often beautifully streaked when young

with green and yellow, rounded at t<-p and ooncavcly truncate, tiate, clothed on th<

upper surfaco with thick appres )d brown hairs, edges ciliate ; imperf t blade somewhat

triangular, acute, 2 to 6 in. long and up to 4 in. broad, apprised hairy on both

surfaces, margins rev"lute, rounded at the base and decurrent on th sheath, finalb

ending on both sides in a round, falcate, conspicuous auricle which is friu ed by wavi

stiff bristles ; little '2 to *3 in. broad, dentate, sometimes Ion -fimbriate. Leaves linear-

lanceolate, pale green, 6 to 10 in. long, -7 to 1*7 in. broad, rounded or attenuate

at the base into a "2 in. long petioh ; ending above in a long twisted scabrous point;

glabrous on both surfaces, except occasionally somewhat hairy beneath when young;

scabrous on the margin and on adjacent nerves ; main vein narrow, pale, secondary

veins 6 to 8, intermediate 8 to 9, frequent pellucid glands giving the appearance

beneath of transverse veinlets; leaf-sheaths striate, laxly hairy, ending in a smooth ciliate

callus and a smooth rounded auricle with very few deciduous bristles; Ugule short,

shortly ciliate. Inflorescence a large leafy compound panicle bearing spicate brandies
a/

with heads of spikelets in bracteate clusters of 3 to 10, the clusters larger at tho

nodes ;
rachis rounded or somewhat furrowed, scurfy, end segments hairy. Spikelets

•6 to
#8 in. long, oblong, acute, compr< - 1, having tho appearance of being bifid

down the middle ; bearing 1 to 2 empty glum. 1, then G to 10 flowers, and finally an

imperfect flower; rachillre cuneate, glabrous, not apparent; empty plumes ovate-acute,

ciliate at tip, many-nerved; flowering glume* similar but larger; palea as long as, or a

little longer than, flowering glume, bluntly acute, 2-keeled, white-ciliate on the keels,

faintly 3-nerved. Loclicules unequal, usually two, ovate-oblong, the third longer, acute,

long white-ciliate, 3-veined, very membranous. Stamens exserted, purple ; anthers narrow,

blunt, hairy, apiculate. Ovary narrowly oblong, hairy, surmounted by a long, thin, hairy

stnle divided near the top into 3 short plumose stigmas. Caryopsls not known. Both Aov.

Ann. Roy. Box. Gabd. Calcutta, Yol. VII
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Plant

Rupr.

198 [1821] (excl. Sy Roem I Sch. Syst. Veg. 1337

Eamb. 47, tab fig. 47 ; Steudel Sy 329 Griseb. Fl. Br. W. Ind. 528

ding to Munro)

; Mia

Fl. Ind. Bat. iii. 417: Bab. and Gibs. Bomb. Flora 299; 3Iimro in T> L Soc. xxvi.

106 Beddome Flora Sylv. ccxxxii ; Brandts For. Flor 568 Kurz For. Fl. Burma ii. 551

(in analysis): Ind. Forester i. 339 ; Riviere Les bambous 191, figs. 18, 19. Bambusa Thouarsii

Kunth Not. Gen. Bambusa in Journ. de Phys. 148 (1822) Sy PL Ml 252 Rev

Gram 23 t. 73, 74 : JEnum. 431 : Suppl 356 Rup Bamb. 48 tab

Steudel Syn, 329 ; Desf. Cat. 22 (1829) ;
Sehultes Syst. Veg. vii.

Taw. Emm. PL Zeyl. 375; C. P. 3252. Bambusa surinamensi

jig. 49; Steudel Syn. 329. Bambusa Sieberi, Griseb. FL Br. W. Ind. 528. B

xi. fig. 48

1347 : Nees in Linn. 466

Rupr. Bamb. 49, tab xi.

Reich

Kew.

MS Bupr. Bamb. 50) Bambusa arundinacea. Moon Cat. 26
y

1A HUMILIS

Ait. Hon
1

Ed. ii. 316. Bambusa WaV Cat 5034. Bambusa Loddig Munro in

Trans. Linn. Soc. xxvi. 121 ; Curtis Bot. Mag 1874 t 6079 )

N Thouarsii, Spr. Syst. Veg. ii. (1825) 113

Cultivated and run wild over the warmer parts of India, Burma, Malay and

Ceylon. Its original country is uncertain ; but found Java and the Moluccas

generally,

West Ind

Mauritius, Bourbon, Mada the Cape, St. Helena, and Al th

Islands, Mexico, Central and South Am d it vated in

most tropical gardens and in hothouses in Europe, as in the Koyal Gardens at Kew
and the Glasnevin Gardens at Dublin. The "Index Kewensis" mentions Mexico as its

rascar and Bourbon. Obtainedindigenous locality, and Kunth Gram.) gives Mada

in flower by Thwaites (Ceylon) in 1863 ; by E. G. Chester (Chittagong) in

Hooker (Chittagong) in 1851
J
by King (Calcutta Botanic Garden) m

1879

1890: by

Ridley (Singapore Garden) in 1892; and by others without date g

Var. striata is rather smaller in size, has the culms striped with yellow and

green, the branchlets yellow, and the leaves somewhat smaller and paler,

otherwise it does not appear to differ from the ordinary green kind. It

appears to come from China and Japan, and is probably the result of

cultivation.

Though not indigenous, this bamboo is so common in India that any which

proposed to assist in identifying species would be incomplete without reference to it.

Dalzell and Gibson refer to it as if it were wild, though there is some doubt about

the vernacular name Kulluk given by them, for all the specimens I have received

under that name have proved to be B. arundin

Satara districts,

It is cultivated in the Poona and
but not in the south, according to Talbot. In Bengal it is kno

as Basini or bans that is
i

i
female bamboo Babu Protapa Chandra Ghose in

Joum. Agri.-Hortl. Soc. Calcutta, Vol. VIIN.S P xci). It is common in Chittag

and there known as B Sp ved from Khorda. Ori fr Babu Sree

Dhur Chakravarti, bear the name Sundrog In Ceyl it is called Una* and used

for build 6 purposes According to Kurz, the Malays distinguish four varieties according

to the colour of the culms and branches

Var. 1. Culms and branches green

—

Hower hedyoo, kower gullies

u

ii

*t

2

3

pel,

Culms yellow or ionally striped

—

Hower 7conneng
f

koonieng

Culms yellow and green striped II sehaL Jcooda

4. Culms green, blo/ched with black when old

—

Tootool
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Kurz also speaka of it as wild in Java as well as cultivate I. There is a Ion
account of it in Riviere'a <L eg Bamboos' with excellent pictures of the rhizome ind
culm-sheath. The part of India in which this spoci^ is most common ai ! most
commonly cultivated is prohably the Concan, whence 8|> un i have h. it reeeived.

I also identify with this tlio Bido pan collect. 1 by L. Win Jr. in Perak (Xo. 1

also the Wanet (Burmese) sent from IN i by P. .). Carter ami from Temisserim b]

W. T. McIIarg. The striped variety is very ornamental, and d< s a wid «

cultivation in gardens in India. At tlio Saharanpur Botanic Garden it is regularl]

propagated both by cuttings and by layers. There L8 also itnoth r variety, a j rtii i

of the culm of which is figured by Kurz in Jut. Foruter, vol. i, in whi b h<

internodes are swollen into a fla-k ahapi .

Plate No. lO.—Bambusa vulgaris, Srhr. 1, leaf-branch ; 2, part of flowerim r
-

branch
; 3, portion of young culm—of natural 8< $ ; 4, culmsheath (var. striata)

reduced to about J; 5, young branch (var. striata)—of natural size; 6, leaf-sl ath

7, spikelet ; 8, empty glume; 9, flowering glume ; 10, pah i ; 11, lodieule ; 12, anth. r

13, ovary with style and stigmas

—

enlaraxl (all from < deutta Botanic Garden
specimens).*

13. Bambi v Bwghami, n. sp. Gamble.

A wiry bamboo. Culms not known. Lra>es linear or liueardanccolate, 3 to in.

long, ••! to *6 in. broad; rounded at the bciso int.) a wry .short, £ ireely •()"> to *1

in. long petiole ; ending above in a long, acuminate, twisted tip which is not 8cabrous

smooth on both sides; main vein slender, secondary veins 5 to 6 pail , intermediate

7 ; leaf-sheaths smooth, striate, ending in a narrow < tlhia and furnish 1 with a w
white stiff cilia3 at the somewhat produe.-l mouth; Ugulc very short. Infioretc ice a

short terminal leafy panicle bearing 1<>< o heads of few (2—4) spik • >
; rachia >r:

joints sometimes geniculate, clavate. SpihtkU •*> to *6 in. long with 1 to 2 empty

glumes, 5 to 6 fertile flowers and 1 terminal imperfect one, much flattened, the flower

spreading, distichous ; rachilla; broad-clavate, flexuose, visible ; empty glumes striate

mucronate ;
flowering glume ovate-acute, smooth, mucronate, many ncrv< I

;
pal t as Ion

as flowering glume or longer, conspicuous, blunt, long-white-fringed on the keels

Lodicules rounded, obtuse, long-ciliate on the upper margins, one edge harden* I, 3- to

5-nerved. Stamens partly exserted ; anthers linear, blunt or with a single hair at the

apex. Ooary elongate, narrow, hairy above, style very peedily divided into 3 ahor

white plumose stigmas. Caryopsis linear-oblong, beaked, farrowed on one side, hairj

on the beak.

Lower Burma: received through Major Bingham, Con rvator of Forests in

Tena>serim, from the Nyaungdaungle forest.

Very little is known of this species, which seems not to differ very greatly iron

the Chinese B. flezuosa, Munro. Its name is Ngachatwa (Burmese).

r

Plate No. 41. Bambusa Binghami, Gamble. 1, leaf-branch ; 2, flowering branch-

natural size) 3, spikelet; 4, flowering glume; 5, palea ; 6, lodicules j 7, anther;

ovary and stigmas ; 9, caryopsis—enlarged.

also
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14. Bambusa Kingiana, n. sp. Gamble.

A lar^e bamboo. Calms 60 to 70 ft. long, up to 4 in. in diameter. Culm-sheaths not

known. Leaves 10 to 12 in. long, 1 to 2 '5 in. broad, linear-lanceolate ; unequally

rounded at the base into a rather thick, '2 to *3 in. long petiole ; tip acuminate,

scabrous ; smooth above except the scabrous marginal veins, pale and sparsely hairy

beneath afterwards glabrous ; scabrous on the edges ; main vein thick, prominent,

shinino-, secondary veins 10 to 14 pairs, intermediate 5 to 7, pellucid glands giving the

appearance of transverse veinlets beneath ; leaf-sheaths smooth, somewhat striate, ciliate

on the edges, ending in a broad shining callus and a very small rounded naked

auricle ; ligule rather broad, dentate, often long-fimbriate, one side longer than the

other. Inflorescence a compound leafy panicle, bearing spicate branchlets on which are

borne somewhat regularly-spaced clusters of few (1 to 6) purple-tipped spikelets
;

rachis flexuose, joints flattened on one side, '5 to 1 in. long, pubescent at first, then

glabrous, bracts small. Spikelets *5 in. long, *2 in. broad, purplish, flattened, with 2

empty glumes, 4 to 6 fertile flowers, and 1 terminal imperfect flower ; rachilla about

•1 in. long, clavate, flattened ; empty glumes ovate-acute, mucronate, ciliate at the edges
;

flowering glumes similar, but larger
;

pale'a oblong, acute or acuminate, long ciliate on

the keels,
m
2-nerved between. Lodicules 3, two ovate blunt, one lanceolate, all long-

fimbriate, usually 3-nerved. Stamens half exserted ; anthers narrow, apiculate with a

tuft of 3 or more penicillate hairs. Ovary broadly ovoid, stalked, hairy, surmounted by

a short thick style, almost at once separating into 3 purple plumose stigmas. Caryopsis

not known.
*

Upper Burma : sent by J. W. Oliver from Petsut, Katha district, under the name
Thaihwabo (Burmese).

This pretty species has at first the appearance of a Dendrocalamus , but seems to be a

true Bambusa. The penicillately tufted anthers are characteristic. I am glad to asso-

ciate with it the name of Dr. G. King, under whose auspices and with whose assistance

this work has been done.

Plate No. 42.

—

Bambusa Kingiana, Gamble. 1 , leaf-branch ; 2, flowering branch

natural size ; 3, spikelet ; 4, empty glume ; 5, flowering glume ; 6, palea
;

lodicules; 8, anther; 9, ovary and stigmas; 10, leaf-sheath—enlarged (from J. W. Oliver's

specimens).

SECTION III.

15. Bambusa lineata, Munro in Trans. Linn. Soe. xxvi. 118.

A thickly growing, reed-like, large-leaved shrub with short culms. Culms green

or green striped with yellow, *5 to 1 in. in diameter, much branching when young,

sparsely covered with spreading stiff bristles ; nodes marked by a prominent ring, the

base of the fallen sheath; internodes long, 16 to 24 in., rough, especially below the

node. Culm-sheath striped when young, about 6 in. long, 3 to 4 in. broad, covered,

when young, with appresse 1 golden brown hairs, especially at the base, afterwards nearly

glabrous, ciliate on the margins, truncate at top ; imperfect blade ovate cuspidate, usually

as long as the sheath, 2 in. broad or more, erect, many-nerved, rounded at the base
to about *4 in., and then again spreading out in a narrow (*2 to '3 in.) band along
the top of the sheath, the band long-ciliate, hairy ; ligule -05 in. broad, closely dentate
and long-fimbriate. Leaves very variable in size, those on young shoots often 15 in.
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long

in.

and up to 3 in. broad; those on older branches and flowering branches 10 to 12
long by 1 to 1-5 in. broad; stitf, brittle, dull green above, pile IH 110ath

lanceolate or linear-lanceolate ; unequally rounded at the 1

i
©vate-

into a very short (*1 1

•2 in.) broad petiole; above ending in a lung, twisted, scabrous point; glabrous above and
beneath, except for scabrous points on the margin I vein* above ; scabrous-serrate tl10

edges; secondary veins 8 to 12, intermediate 5 to many pellucid glands which
give the appearance of transverse veinlets beneath; lea -th ithn striate, hairy keeled*

y j

ending in Ion , falcate,truncate at top with no or only a very small (alius,

deciduous auricles which are fringi I with long still bristles
; hgnle short, very Ion

stiffly fimbriate. Inflorescence a terminal sjiiko or panicle at the ends of leafy branchlet

and

bearing clusters of sessile spikelets supported by a truncate bract
; rachis rounded or

flattened on one side, striate. Spihelets ovatc-aruto, '4 to *fi in. long, about '2 in. broad
much compressed, and often spirally twist I, bearing a tally 1 to

»

empty lumes,

then about 10 fertile flowers, then a terminal imperfect flower; rachilhe short, unroot a

empty glume ovate, long-mucronate, 5- to 7-veined
J

jl«v\ ig glume similar but longer

and white-ciliate on the margins

;

palea a little shorter than the flowering
•

glume--,

a

narrow, 2-keeled, minutely ciliato on the keels, sometimes bifid at the apex. Lodx ales

apparently none. Stamens exsorted ;
anth s narrow, tho connective apiculato with

penicillate point
;
filaments often apparently monudelphous but separable. Ovary oblon

whitish, pubescent, gradually passim: into ui el rated sly I wide!
-»

i is finally divided

into three purple plumose stigma*. Curyopsis not known. B\miiusa Rumphuva, Kurt in

Joum. As. JSoc. Bmg. xxxix. (1870), s,
»

; ftul. FortiUr i. 34l« Lelkha iin i a r.\

Rumph. Herb. Amb. vi. tab. 1, p. 5. lata v Rumpiiiaxa, Knrz in Cat. Bort, Bognr. (IsOO),

Bambusa Amahussana, 13. atba, B. hcta, B. praya, Ldl, (according to Munro and20.

Kurz.)

Throughout the Malay Archipelago ami the llolueea extending northwardss to the

Andaman Islands, where it was gathered at Rutland I -land by Dr. Prain in J), „,}

1800. Cultivated in the Botanic Gardens at Buit osorg, Java
;

and at Calcutta. It is found in marshy coast f sts.

at I'eradeni l C
?moer

eylon,

i
This is a very remarkable species, which Kurz thought would prove to belong to i

new genus when the caryopsis is found. It is characterised by its shrubby habit; con-

stant flowering; many-flowered, long-mucronate, BromtuAike spikelets ; brittle leaves and
peculiar culm-sheaths. Kurz in hid. Forester i. 3-11, enumerates 5 varieties b iri

the Malay names of Lclela dyahat, pootee, ictam, tootool, soorat. I think that the

nir

name

of B. lineata must take precedence of {Curs' name of B. Hump/nana, much as it may be

regretted; for Itumphius called it Lelcba lineata, and Monro published it as Bambusa

Imcata in the same year (I860) in which Kurz gave it tho name of Lcleba Rumph ma.

I have examined many flowers and failed to find the lodicules, but in a picture by

Kurz in the Herbarium of the Royal Botanic Garden, Calcutta, there are given what 1

take to be intended for small acute glabrous lodicules. though they may bo the bases of

the filaments which have themselves disappeared. The fruit also is not known and should

be searched for ; for though constantly found in flower in the Botanic Gardens at ( alcutta

and Peradeniya, it has not yet been known to produce seed.

Plate N 43 Bamb lineata, 3Iunro. 1, leaf and flower branch : 2, leaf

3 & 4, culm-sheaths, outside youn°-o d inside older natural size 5

t> spikelet, from a Ceylon specimen; 7, empty glume 8
>

flowering glume ; 9,

pikelet

palea

>
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10, anther; 11, ovary, style and stigmas. (Fig 4. from a picture by W. D. Alwis kindly

lent by Dr. H. Trimen of the Peradeniya Botanic Gardens ; the rest, except 6, from

fresh Calcutta specimens.)

SECTION IV.

16. Bambusa schizostachyoides, Kurz MS.

An evergreen, arboreous, tufted bamboo. Culms 20 to 30 ft. high, 3 to 4 in. in diam-

eter, green
,

glossy ; nodes not thickened; internodes 1*5 to 2 ft. long, walls very thin;

branches 1 to 4 from each node, leaf-bearing below, flower-bearing above. Culm-sheaths

unknown. Leaves lanceolate to linear-lanceolate, 4 to 7 in. long, *5 to 1*3 in. broad,

rounded or attenuate below into a short 1 in. petiole; above ending in a subulate,

twisted, scabrous point ; scabrous above along marginal veins and hairy near the base,

otherwise smooth; pale and glabrous beneath; scabrous on one or both edges; main

vein shining, conspicuous, secondary 5 to 6, intermediate 5 ; leaf-sheaths striate, hispid

at first, then glabrous, ending abruptly without callus, and furnished with 6 to 10 long,

white, twisted, stiff bristles on a long falcate auricle, ciliate at the edges; ligule long.

Inflorescence a spicate terminal panicle, bearing bracteate heads of few spikelets; bracts

narrow, smooth, truncate or acuminate; rachis truncate, pubescent, joints about 1 in.

long. Spikelets smooth, cylindric, o to '6 in. long, bearing 1 to 2 empty glumes, then

2 to 3 fertile flowers, then a terminal imperfect one, rachillse short, glabrous ; empty glumes

ovate, mucronate, many-nerved; flowering glumes similar but longer, *4 in. long, rough

above
;
palea narrow, acuminate, membranous, *5 in. long, 3-nerved on the back, ciliate

on the keels, Lodicules to 3, often wanting, when present lanceolate, rather blunt, 3- to

5-nerved, shortly ciliate, one much larger than the others. Stamens scarcely exserted;

anthers purple, 2 to *3 in. long, cells unequal, roughly apiculate. Ovary stalked, hairy,

narrowly elliptic, flattened and somewhat triquetrous, gradually narrowed upwards into a

long style, dividing into 3 minutely hairy stigmas. Caryopsis obliquely oblong, nearly

•3 in. long, smooth, ending in a long stiff beak. Cephalostachyum schizostachyoides,

Kurz For. Fl\ Burma, 565. Melocanna? Kurzii, Munro in Trans. Linn. Soc. xxvi. 134.

Tropical forests of South Andaman; found by Kurz at Macpherson's Straits.

The genus to which this species belongs had been somewhat in doubt ; but the ques-

tion was set at rest in the « Genera Plantarum,' in which Bentham and Hooker fil. finally

decided it to be a Bambusa. It is one of the few bamboos known to grow in the

Andaman Islands, and is remarkable for its narrow, acuminate, membranous palea, and
long apiculate anthers.

Plate No. 44.

—

Bambusa schizostachyoides, Kurz. 1, leaf-branch; 2, flowTer-bearing

branch— of natural size; 3, spikelet; 4, empty glume; 5, flowering gmme; 6, palea;

lodicules; 8, anther; 9, ovary and stigmas; 10, leaf-sheath—en Urged. (All from
Kurz' specimens.)

SECTION V.

17. Bambusa Griffithiana, Munro in Trans. Linn. Soc. xxvi. 99.

A subscandent, soft bamboo. Culms slender, hollow. Culm-sheaths not known. Leaves
large, 1 to 1*5 in. long, 2 to 3 in. broad, lanceolate, acuminate; unequally narrowed
at the base into a short 2 in. thick petiole; ending in a subulate, twisted, scabrous point;

s*.
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smooth above, except on the scabrous marginal veins, glaucous beneath; Bcaluoiu on the

edges; main vein thick, prominent, secondary veins l.j to 17, intermediate
,

pellucid

glands frequent, giving- the appearance of strong traiw rsc v. inlets on the under surfao
;

haf-shcath striate, glabrous, keeled , ending in a narrow shining .din-, and furnishe I

at the mouth with huge crescent-shaped reflexed auricles up to -7 in long and
strongly fringed with long bristles; Ugule elongate, obtuse or triangular, filiate, often

deeply cleft. Inflorescence a terminal panicle With Bpicate branches hearing distant head

of spikelets; rachls sofr, hollow^ the distanco between the heads varying fi ni 1 to 4

in. Spikelets cylindrical, *5 to *G in. long, ovate-lanceolate, acute, glabrous, with two

empty glumes, one fertile flower ami one rudimentary ilower on a terminal produced

rachilla, the rudimentary flower three times as long as the claval glabrous rachilla

:

empty glumes ovate-acute, many-nerved, glabrous; /lowering glumes similar hut Ioj r

and mucronate, convolute; palea as long, membranaceous, -keeled, the keols irlabrou-,

acute, many-nerved, bearing in the deep concavity between the keels the rachilla of th

rudimentary flower. Lodicules 3, hyaline, long-fimbriate, two ovato obtuse, the third

smaller acute. Stamens exscrted, anthers obtu
, bifid at the apex. Ovary ovoid, smooth,

gradually attenuated into a style which is almost at once divided into 3 long plum* »

stigmas. Caryopsis not known. Di:ntdrocai.a.mus Gkiffitiiianus, A'urz For* ft. Burma ii.

562. Bambusa sp., Griffith Jotim., p. 90.

; Upper Burma, banks of the Mogaung river, collected by GriflSth in pteml r 1837,

This species is characterized by the one-flowered spikelets (like the Barak J!. Wragi*

Stapf), by the palea having glabrous keels, by the very soft hollow rachis, and by t!

long-fringed leaf auricles, it has only been once- found, but it may bo hoped, n«

that the Mogaung valley is becoming better known, that it may soon Ik) redis over* 1.

Specimens received from Burma, from the Kyaukshat Forest, Tens rim, in l,s!»l, 1,\

name Wamyeng (Burmese), have somewhat similar leaves, but they are more rounded

and much longer petioled; then, the rachis is solid, and although the flown are only in

the early bud stage, there is enough to show that they arc quite different and hare

ciliated palese. It is not clear why Kurz transferred this species to J'cudrocalan

Griffith, in his Journal, p. 90, refers to it as a " Bamhv ?, vaginis collo barbati

Plate No. 45.

—

Bambusa Griffithiana, Munro. 1, leaf-branch; 2 & 3, part of flowering

branch—of natural size ; 4 & 5, spikelet; 6, flowering glume; 7, palea; 8, terminal impel t

flower; 9, lodicules; 10, anther; 11, ovary, and stigmas—eniarjed (all from Griffith

specimens).

18. Bambusa Wrayi, Stapf in Kew Bulletin, 1893, 14.

A graceful, semi-scandent bamboo* Culm 40 to GO ft. high, about 1 in. in diameter,

very thin, the top curving round almost to the ground; internodes yellow, glabrous

shinin^ fistular, the third or fourth from the ground very Ion--, sometimes as long a

7 ft. Culm-sheaths not described, leaves linear-lanceolate, smooth, 8 to 10 in. lorn:

by about 1 in. broad, rounded ba 1 in. long pet

above very narrowly acuminate, glabrous on both sides ; main vein prominent, secondary

veins 7 to 8, intermediate 5 to 7 ; leaf-shea tAs pale, striate, glabrous, ending in a shining

callus and auricled with a few stiff cilia? ; Ugule truncate, short, furnished with long (often

•4 to -5 in.) stiff hairs. Inflorescence a large branching panicle bearing leaves, and with

the clusters of spikelets collected at the nodes or in short spicate branches ; rachis smooth

Ann. Eoy. Bot. Gard. Calcutta, Vol. VII
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Spikelets in short spikes subtended by an oblong truncate bract, followed by a small

ciliate, keeled bractlet; then come two imperfect spikelets in the axils of lanceolate

o-labrous glumes, the scale at the base of each spikelet 2-keeled, ciliate ; then the fertile

spikelet; empty glume solitary, ovate-lanceolate, acute, glabrous except the ciliae on the

edges, many-veined, convolute; flowering glume ovate-lanceolate, acute, glabrous, many-

veined; palea equal or rather shorter, 2-keeled, rough or faintly ciliate on the keels,

bearing between the keels the terminal, *2 in. long, rachilla which is surmounted by a

narrow imperfect flower as long as itself. Lodiculcs narrowly elliptic, *15 in. long,

minutely ciliate. Stamens exserted; anthers glabrous, blunt. Ovary ovate, glabrous,

gradually attenuated into a very short style which very early divides into 3 long, thin,

plumose stigmas, Caryopsis oblong, ending in a short cylindric beak. Hooker's Icones

Plantarum, Plate 2253.

Malay Peninsula, in Perak, found by L. Wray, Jun., on the Gunong Inas mountain,

at 4,500 to 5,500 feet altitude, near the sources of the Selama and Plus rivers.

The chief characters of this species are the inflorescence (which is more like that

of Melocanna or Teinostachyum than Bambusa) and the single fertile flower with rather long

lodicules. Dr. Stapf considers it to be closely allied to B. Griffithiana, Munro, and to

the genus Nastus. As he correctly remarks, in appearance it resembles Melocanna virgata,

Munro, but the structure of the spikelet is different. It is clearly a remarkable species,

and may, when the fruit is obtained, be found to belong to another genus than Bambusa

or possibly to a new one. It has probably the narrowest culm for its length of almost

any bamboo known except perhaps Arundinaria Prainii, It is called Buloh versumpitan in

Malay. In a letter to the Director of the Royal Garden, Kew, quoted in the Kew
Bulletin, Mr. Wray writes :—" The plant grows at from 4,500 ft. to nearly 6,000 ft.

" elevation, generally on the ridges of the hills. The canes are about 1 in. in diameter
" near the ground and taper away to & in. These long thin ends drop down till

" they touch the ground. The canes are from 40 to 60 ft. long. They are furnished

" with whorls of leaves at the upper joints, and, as can be imagined, the bamboo is

" about the most elegant of its kind The joints are over 7 ft. in length. The
" longest joint of a cane is generally the third or fourth from the ground. The
" Semangs use the large-sized canes for the outer case of their blowpipes and the small
41 ones for the inner tube This appears to grow only in two places in Perak. "

Plate No. 46.—Bambusa Wrayi, Stapf. 1, flower and leaf-branch—of natural size;

2, spikelet; 3, fertile flower with rudimentary terminal flower; 4, bract; 5 & 6,

imperfect flower with 2-keeled lower glume; 7 & 8, glumes of imperfect flower; 9,

flowering glume; 10, palea of fertile flower; 11, lodicule; 12, ovary and stigmas—enlarged
(all from Mr. Wray's specimens).

SECTION VI.

19. Bambusa Blumeana, Schultes f. Syst. Veg. vii. 2, 1343 (1830).

A tall thorny bamboo. Culms 30 to 60 ft. high or more, about 3 to 4 in. in diameter
hard, smooth, glossy; nodes not prominent; branches many, pale, yellowish, abundantly
armed with short recurved spines in threes, the middle one longest; cavity small.
Culm-sheaths thick, coriaceous, 5 to 6 in. long or more, 3 to 4 in. broad, striate, covered,
especially below, with long stiff tawny bristles ; slightly attenuate upwards to a broad
convex mouth; violet brown and yellow-striped when young; imperfect blade nearly) as
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long as the sheath, triangular, cuspidate, c nvolute, striate, thickly cm r. I \ b tawn\
bristles on both sides, slightly rounded at base- and decurrent on tho sh. h in a narrow
band ending in a rounded auricle, the band and auricle Lift 1 with a row of still l«n

bristles bent in the middle; ligule very narrow, dentate, long fimbriate. Leaves 5-G

together at the ends of the branchlets, thin, linear-Iancoolate, 3 to 6 in. long, »3 to *5

in. broad; abruptly rounded at tho baso into a very short, glabrous petiole; ending

above in a twisted scabrous point
;
glabrous above, gluhnosand glaucous beneath; acabron

on the edges; main veins prominent beneath, secondary veins 5 to 7, intermediate 7

to 9; leaf-sheaths striate, covered with approtaed hairs, keeled, ending in a small,

recurved, ciliate callus, and furnished at th month with a few, slender, d< d hums bristles

ligule short, truncate, fimbriate. J /i florescence a largo branching terminal pani le, bearing

spicate branchlets with heads containing many imperfect and few fertile spil ilets

rachis smooth, slender. Spikelets 1 to i*5 in. lon<r, compressed, narrow, slender, bearii

2-3 empty glumes, 6 to 8 fertile and 1 to 2 terminal imperfect flowci ; empty gUime*

ovate-acute, 3- to 7-nerved, glabrous; flowering glume ovate, acuminate, 7-S-nerv.

palea as long as, or longer than, flowering glume, broad, concave, 'J-keeled, ciliate on h«

keels, blunt. Lodicules 3, obovate, lon^-eiliate, many-nerved, and thickened at tho bns<

.

Stamens little exserted; anthers blunt, obtuso. Ovary ovate, rounded, glabrous, ending in

a short style, surmounted by 3 plumoso stigmas, afterwards stalked. Caryopsis oboyat

shining above, tipped with tho bases of the 3 stigm: . Kunl/i Enum. 431 ; Munro in Tram.

Linn. Soc. xxvi. 101 ; Kurz in Ind. Forester i. 340. 15. imxosa, Bl. in lift. a>l. i\ ,'s »>t

Esenb. in Bot. Zeit. 182-3, p. 580. Ischukocjiloa iixosa, BUi in Miq, PI, Jungh, 38 .

Schizostachyum Durie, llupr, Bamb. 4(3.

Pahang; collected by II. R. Ridley* Also in Java, Sumatra, Borneo and cist-win n

in the Moluccas.

This species is easily distinguished from B. arundinaeea by the long spikelets, different

culm-sheaths and fimbriate liffulcs. The culm-sheaths have the same coriacoons textun-

and dull colour as those of B. arundinaeea, but the long-fringed aurich i and liirulcs and

bristly back distinguish them. Munro doubts if it is not tho same as B. agresii .

Poir., but on reading the description of the latter, I am of opinion that it differs, so

that I do not quote that species as a synonym. lilume and Kurz give the Mala}

names of bamboo durie and hower tjutjuk. The Pahang locality brings it within th.

region to which this work relates.

Plate No. 47.

—

Bambusa Blumeana, Sch. 1, leaf-branch ; 2& 3, flowering branchr —
cf natural size ; 4, culm-sheath—reduced; o & Q, spikelets; 7, flower

; 8, flowering glume :

9, palea; 10, lodicule; 11, anther; 12 & 13, ovary, style and stigmas—all enlarged (from

Kurz' Java specimens).

20. Bambusa arundinacea, Willd. Sp. PI. ii. 24 ~> (1799).

A tall graceful, thorny bamboo with curving branches from a thick central root-

stock. Culms bright green, shining, variable in length, but in large specimens reaching 80

to 100 ft. hio-h and 6 to 7 in. in diameter, branched from the base, the lower joints

giving out long horizontal shoots armed at the nodes with 2 to 3 recurved spines and with

few leaves; nodes prominent, lower ones rooting; internodes variable in length, up to 18

*n lone often faintly angular, and in smaller culms flattened on one side, walls thick,

1 to 2 in. cavity small. Culm-sheaths coriaceous, orange-yellow when young, often striped

Ann. Hot. Bot. Gaud. Calcutta, Yol. VII
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with green and even red, variable in shape and size, but running up to 12 to 15 in. in

o and 9 to 12 in. in breadth, striate, somewhat rounded at the top and plaited

edo-es, thickly ciliate with golden hairs when young, otherwise glabrous ; imperfect blade

triangular, up to 4 in. long, sharply pointed, concave with involute margins, greenish-

yellow when young, glabrous without, densely clothed within with a thick purple or

brown or black felt of bristly hairs, the margins decurrent on the sheath, wavy, plaited,

.- d thickly ciliated, but hardly auricled; ligule narrow, entire, or fringed with whit

hairs. Leaves linear, very variable in size, up to 7 to 8 in. long and

1 in. broad, rounded at the base into a short, often swollen, *1 in. petiole; ending above

in a sharp stiff point
;

glabrous above except for long hairs near the base, glabrous or

puberulous beneath ; scabrous on one or both margins, and ciliate towards the base

;

main vein narrow, pale, secondary veins 4 to 6, intermediate 7 to 9, transverse veinlets

none, but regular pellucid glands at intervals; leaf-sheath striate, glabrous or slightlv

pubescent, ending in a thick, often ciliate, callus and a short auricle furnished with a few

stiff, cuiwcd, white, deciduous bristles, edges ciliate; ligule short. Inflorescence an enormous

panicle, often formed by a whole culm, branchlets spicate with loose clusters of about 5

pale spikelets; rachis variable, usually stiff, shining, smooth, sometimes dull, striate,

occasionally angular and soft, almost fistular. Spikelets lanceolate, acute, *5 to 1 in. lono*

•2 in. broad, sessile, glabrous except for the prominent ciliate edges of the palea, consist-

ing of 2, 1 or no empty glumes, then 3 to 7 flowers, the lower ones hermaphrodite the

ale only, finally one to three imperfect flowers; empty and floivering glumes ovate

-

lanceolate, acute or mucronate, many-nerved, glabrous, '2 to *3 in. long; palea slightly longer

2-keoled, ciliate on the keels, sub-acute. Lodicules three, small, hyaline, ovate, fimbriate on
the edges, one usually longer and more acute, 1- to 3-nerved. Stamens exserted, droopxno-,

filaments slender; anthers yellow, obtuse, sometimes with an apiculate bristle. Ovary elliptic-

oblong, glabrous except at the tip; style short, glabrous, soon dividing into 3 long plumose
stigmas. Caryopsis oblong, 2 to -3 in. long, smooth, grooved on one side, ending in a short

beak formed by the base of the style, always surrounded by the persistent glume and
palea, embryo conspicuous. Eoxb. Corom. PI. i. 56, t. 79; Hart. Beng. 25 (1814); FL Lid.

ii. 191; Poir. Enc. viii. 701; Spreng. Syst Veg. ii. 112; Link Hort. Berol. i. 249; Schultes

Syst. Veg. vii. II. 1340; Kunth Emm. 431; Graham Bombay Cat. 239 (1839); Date, and
Gibs. Bomb. FL 299; Ruprecht Bamb. 51, tab. xiii. fig. 50; Munro in Trans. Linn. Soc.

xxvi. 103 ; Brandt's For. Flora 564 ; Beddome Flora Sylv. ccxxxi. t. ccxxi. • Kurz For. FL
Burma ii. 554; Thwaites Enum. PL Zeyl. 375; Voigt Ilort. Sub. Calc. 719; Eb. Eeyne Wall.

Cat. 5023A. Bambusa spinosa, Roxb. Eort. Beng. 25; FL Lnd. ii. 198; Buck.-Eam. in Trans.

Linn. Soc. xiii. (1822) 480, Wall. Cat. 5024 ; Nees in Linn. ix. (1834) 475 ; Spreng. Syst.

Veg. ii. 112; Rupr. Bamb. 52 tab. xii. fig. 52, tab. xiii. fig. 52; Munro in Trans. Linn.

Soc. xxvi. 104; Beddome Flora Sylv. ccxxxi; Brandts For. Flora 566; Steudel Syn. 329*
Benth. in FL Eongk, 434; Voigt Eort, Sub. Calc. 719. Bambusa oriextalis, Nees in Linn.
ix. (1834)475; Rupr. Bamb. 52, tab. xiii. fig. 51; Munro in Trans. Linn. Soc. xxvi. 105;
Beddome Flora Sylv. ccxxxi. Bambusa Arundo, Eb. Klein ex Nees in Linncea ix. 471 •

Rupr. Bamb. 53 tab. xiii. fig. 53 ; Wight ex Steud. Norn. ed. II. i. 183. Bambusa
Nelsiana, Am. ex Mimro in Trans. Linn. Soc. xxvi. 103. Bambusa pungens, Blanco
FL Fihp. ed. I. 270. Bambos arundinacea, Rets Obs. v. 24 (1789); Pers. Syn. i. 393.
Aruxdo Bambos, Linn. Sp. PL 81; Lly, Rheede Eort. Mai. i. 25, tab. xvi.

Throughout India, Burma and Ceylon, except in the Himalaya and Sub-Himalayan
region and the valleys of the Ganges and Indus. It is scarce in the Central IWinL
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but occur not

large variet

lly in Guzerat It is

in *j the Ci d Cam at

ry

It

oommoD in both its small

s common in the Concan

1

X

on the Western Ghat Raiis^e.

<loes throughout South India, ascending in

ft. and higher occasionally. In Ceylon it o<

margins of rivers and streams (Thwaites). In Lower Assam it is found, bat infrequently

In the Dc can it occurs in valleys in the hills as it

the hill ranges, as in the Nilgiris, to 3,000

parts of the island on the

in Gauhati and Noweronu:, also in Sylhet It is rather scarce in Eastern Bengal d

Chittagont

to Tenass

but becomes more common in B nil ovei*v Pegu and Martaban down.1

It is '}" ly cultivated everywhere, as in Dehra I I in

places at the foot of the Punjab Himalaya. It is probably found in its largest size

and finest condition hills of tho C
ranges

Nilgiri

of the eastern and southern

especially about the Godav

ps f tho M)
1

and in

hill

tho

The finest clumps I have seen are thoso in the Etumpa country, north of

the river Godava Those of G are also y gOO;l It ll b
}

often

collected, especially at tho rare seasons of its flowering

the West Indies.

It has been iuced in?

It will be seen that I have included in this specii s all tho three described by

Nees and Roxburg nd acknowledged by Rup ') M I Beddomo viz.
j

J

dime B S])l
j
and B talis : also tho B do admitted by Rup

I have examined a S series of specimen a d can find no real specif] fieri

them Monro gives the following as characters for separati tho tl

B. arundinacea (includ

spikelets , few, long,

smooth ; leaf-sheath-

B. Arund- R

(2) B. sp

0- to

1 1 airy.

Rachis striate, not

flow

very glabrous, Bhining, hard;

chilla hirsute, visible: leaves

I; spikelets many, sh t-t

6-flowered; rachilla hardly visible; leaves glabrous above, hairy beneatl

leaf-sheaths hairy, then sub-g

(3) B. orientate.—Rachis gla h gled, almost soft; spikelet membran-

ous, 5- to 8-flowered ; leaf-sheaths haiiy AVIth wl ciliaj
; j

ha •v.

Fi these, it appe B. arundinacea and B. spinosa differ very

in the rachis of the panicle and the number of fl but for

I think, constant, and the lattc

d soil

;

B talis seems more

is kable in the specimens I have

probably tho result of differ

arly a separate species, and indeed

,

and justifies its admission

indeed

r character

in climate

the rachis

riety.

Var talis—rachis of the par green
j

angled, almost soft ; spikelets mem
branous; leaf sheaths hairy, white ciliate; leaf petiole hairy

Rut tpt these characters are by no means constant, and I fe that t

better information I am - thinking that we hav India proper only nv

Bambusa. and that that widely-spread species merely shows, as does the equally universal

Dendr strictus. an amount of variation such as is fully ted for by the

variations of climate and soil. Both Brandis and Kurz considered that there was only

and I fullv agree.one species,

should make a different d

W I to attempt to sepa it into varieties, I

oally th

vision to that adopted by Munro. All the three have pi

same culm-sheath—a character which I believe Kurz, whose knowledge of

and interest in, bamboos was so great derel to settle the matter.
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But if there be some difficulty in recognizing the three varieties which were

considered by Munro to be species, it is easy to recognize two very distinct varieties

in habit, viz. (1) the tall handsome large-culmed variety of the valleys of the

Circars and the hills of South India, and so often cultivated elsewhere; and (2)

the almost dwarf, thick-branched, very thorny small-culmed variety which grows gre-

gariously on the low hills and laterite downs of Orissa and Ganjam and extends

into Lower Bengal and across to Burma. This latter is gregarious in densely thorny

clumps of some 20 feet in height, and is probably the one which Roxburgh meant

as B. spiaosa. But I doubt if it can be described as a variety by any more

definite characters.

The thorns on the branches and side shoots; the characteristic culm-sheath

with felted hairs inside the imperfect blade, and the narrow pointed leaves characterize

this species, which is probably the best known and the most cultivated of all the

Indian bamboos. Roxburgh gives as vernacular names: Bans, behor bans (Bengali),

Mulkas, vedru (Telugu), Mungil (Tamil); Dalzell and Gibson give the Bombay name

as Mundgay ; Brandis gives Magar bans, ndl bans (Punjab), Kattang (Central India)

;

Kurz gives Kyakatwa, (Burmese) ; Thwaites Kattoo-oona-gass (Cingalese) ; Van Rheede Jig

(Malabar). It is also known as Wahkanteh (Garo), Wanah (Magh), Kati wadur (Gondi),

(see the ' Manual of Indian Timbers.') G. Mann has sent me specimens from Sylhet

bearing the names Ketua, kdtdusi (Bengali), and from Nowgong called Kotoha (Assamese).

I have also received specimens from the Bombay Presidency bearing names as follows

:

from A. D. Wilkins from Ahmednagar, Kalak ; from R. C. Wroughton from Poona,

Kalki; from G. P. Millett and L. S. Osmaston from Thana, Padhai, khara, mamvel,

goda, kashti. Babu Sree Dhur Chakravarti has sent both the large and the small

variety from Khurda, Orissa, under the obvious name of Kanta bans (thorny bamboo),

probably the commonest name for it in India.

As regards the flowering of this species, Brandis says :
" Isolated flowering clumps

are found occasionally, but as a rule all clumps in one flowering district come into

" flower simultaneously, a few clumps flowering in the previous and some in the
" succeeding year." According to Beddome, this species flowered in 1804, 1836, and 1868

on the Western Coast, and Bourdillon {Indian Forester, xiii. 409) says it flowered again

in 1882; it flowered gregariously (planted trees only) in Dehra Dun in 1881 (see

Indian Forester, vol. vi, 336), and previously in 1836 according to Sir W. Sleeman,

quoted by Munro. I myself saw it in flower in the Nallamalai Hills of Kurnool in 1889.

In Orissa it flowered in 1812 ; in Canara in 1864 ; in the Balaghat district, Central

Provinces, in 1865, and in Narsingpur in 1885 (G. J. Nicholls in Pioneer, April

1893); in Malda in 1874; in Oudh in 1880 (Captain Wood in Indian Forester, vii. 59).

This year, 1894, it is in flower in Cuddapah (R. Mcintosh). Roughly, it may be
said to flower about every 30 years, and then to die down, reproducing itself

abundantly from seed, and affording a magnificent crop of grain. As the seeds,

which somewhat resemble wheat seeds, are edible, they have in some years proved
of great value to supplement the food-supply. As regards uses, this bamboo is very
largely employed; but it is by no means one of the best kinds, as the culms are rather
crooked and often knotty, and the densely interlacing thorny branchlets make it

difficult to extract them from the clump. It makes a close, almost impenetrable hedo-e

a

and is said to have been largely planted around cities both in North and South India,
and specially in Mysore, as a protection against attack. Against such a hedge, nothin-
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but explosives would be of much effect. Cleghorn, quoting Buchanan's Journal iii. 201,
says in respect to this: "In Hyder Ali's time, the town of Bednore, in North-Went
" Mysore, was defended by a deep trench filled with clumps of this bamboo," and
remarks that in 1856 when he visited the place, he found some clumps still r maiaiug
(Forests and Gardens of South India, p. 207). It is often badly attacked by a small
Hemipterous insect recently described as Oregma bambusa', which exudes drops of sticky
liquid and blackens the surfaces of the leases.

Plate No. 48.

—

Bambusa arundinacea, Willd. 1, leaf-bram-h ; 2, part of flower-

panicle—of natural she ; 3, top of young shoot ; 4, culm-sheath of lower internodi

reduced; 5, leaf-sheath; 6, thorns; 7, spikelet ; 8, flowering glume; 9, palea; 10, lodi-

cules; 11, anther; 12, ovary, style and stigmas; 13 & 14, caryopsia; 15, tho same
enveloped in glume and palea; 16, part of rachis of var. orientals—enlarged. (Nos. 3, 4

from Kurz' drawings; No. 16 from "Wight's specimen; No. 5 from a fresh Dun specimen;

the rest from my own Circar collections.)

SPECIES OF WHICH THE FLOWERS ARE NOT KNOWN

21. Bambusa aukiculata, Kurz in Journ. As. Soc. Deng, xxxix. (1870), 86.

An evergreen, arboreous, tufted bamboo. Culms 39 to 50 ft. high, 2 to 2*5 in.

in diameter, glossy green, yellow when old, scurfy when young, branches curving

downwards; nodes hardly thickened; internodes 18 to 30 in. long, the lower ones shorter,

walls thick. Culm-sheaths 10 to 12 in. long, 9 to 10 in. broad at base, attenuate

upwards, and convexly truncate at 4 in. in breadth, thickly black-ciliate on the mar ins,

the back covered with appressed black or tawny bristles, except for a vacant patch

i

down the middle ; imperfect blade 6 to 9 in. long, triangular acute from a bas<

about 4 in. broad, which is slightly rounded, and then decurrent on the sheath to

form a rounded naked auricle which is green ay hen fresh ; striate on both sides, some-

what hairy within, densely appressed-hairy without in two longitudinal streaks whicl

leave the middle line free ; ligule '2 in. broad, sharply dentate. Leaves lanceolate or

linear-lanceolate, 8 to 16 in. long, 1 to 25 in. broad, roundod or attenuate at the luse

into a short "1 to -3 in. long petiole; ending above in a long twisted scabrous point;

smooth above, except the scabrous points on marginal veins; minutely puberul

beneath when young, afterwards glabrous or roughish, often glaucous ; one or both edges

scabrous ; main veins yellow, shining, prominent, secondary veins 8 to 12, intermediate

6 to 7, pellucid glands between, which give the appearance of transverse veinlets when

dry; leafsheaths smooth, faintly striate, polished, hairy at first, somewhat keeled,

ending in a smooth callus, and a small thick rounded glossy naked auricle which is

often dark in colour. Inflorescence^ &c, unknown. Gigantochloa auriculata, Kurz For.

Fiora Burma ii. 557.

Assam, Chittagong and Burma. Collected by Tara Kisor Gupta for G. Mann

in Sylhet, by Brandis and Kurz and others in Burma.

This species is included by Munro under Bambusa vulgaris, but it is, as correctly

pointed out by Kurz, quite distinct, and this is clearly seen by an inspection of the

handsome clumps of both species in the Royal Botanic Garden of Calcutta. The

round naked auricles of the culm-sheaths and leaves and the peculiar arrangement

of the bristles in patches on the sides of the culms-sheaths and of their imperfect blades.
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leaving" a central line clear, make it easily recognizable. Kurz gives the names Wa-nel

and Talagn-wa (Burmese), Mann gives Kalia (Bengali), while other specimens from

Burma bear the name Wanway. Kurz places it in the genus Gigantoehioa in his Forest

Flora; but in the absence of flowers I prefer to retain it under Bambusa, to which it

seems to me more properly to belong. It may be hoped that flowers will soon be

procurable which will settle its position. It is a handsome species and its calms ought

to be useful.

Plate No. 49.

—

Bambusa auriculata. Kurz. 1 & 2, leaf-branches

—

of natural size;

culm-sheath

—

reduced to about £ (from Calcutta Botanic Garden specimens).

22. Bambusa villosula, Kurz For. FL Burma ii. 553.

An almost simple-stemmed, rarely tufted bamboo, the culms usually arising singly

from the stock. Culms about 3 in. in diameter; internodes 12 to 15 in. long; nodes

hardly raised. Culm-sheaths truncate, ciliate on the margins, glabrous outside \

imperfect blade absent. Leaves linear, somewhat cuspidate; 5 to 8 in. long, *5 to *8

in, broad; narrowed or rounded at the base into a very short petiole; ending above

in a cuspidate, long, twisted, setaceous, scabrous point; scabrous on marginal veins

above, otherwise glabrous; glaucescent beneath, hairy near the petiole; edges scabrous;

main veins conspicuous, shining, secondary veins 6 to 12, not conspicuous, intermediate

5, pellucid glands which appear in dried specimens as transverse veins ; leaf-sheaths

striate, minutely villous, then glabrescent, whitish- ciliate on the margins, somewhat

keeled, ending above in prominent shining calluses, and bearing on one side a lar

rounded long-fringed auricle; liqule short. Inflorescence. &c. not known

i *

Limestone Hills of Martaban and Upper Tenasserim : collected by Brandis in

1862 in the Yonzalin Valley (No. 384).

This is the Tabendeinwa (Burmese), Wami (Karen) of Kurz ; but very little is

known about it. It is said to be useful for basket work.

23. Bambusa Mastersii, Munro in Trans, Linn. Hoc. xxvi. 113.

A climbing bamboo. Culms small, reed-like. Leaves oblong-lanceolate 10 to 13
in. long, usually 1*5 in. broad; attenuated at the yellowish base into a glandular

(? wrinkled) '2 in. petiole which is often hairy; rostrate-acuminate at the hairy tip,

glabrous on both sides except on the midrib towards the base and the scabrous
points on marginal veins, glaucescent beneath; scabrous on the edges; main vein
yellowish, shining, secondary veins 10 to 12 pairs, intermediate 5, transverse veinlets
formed by pellucid glands oblique; leaf-sheaths striate, ciliate on the edges, hairy on
the sides with appressed stiff hairs ending in a narrow callus and siiort auricles bearino-
several stiff long folded bristles; ligule very short.

Assam: collected by Masters at Dibrugarh, No. 1123.m
1 Assamese name is Benti bans. Very little is known of this species

24. Bambusa marginata, Munro in Trans. Linn. Soc. xxvi. 114.

A tall scandent bamboo. Culms fistular, g'abrous, dark-coloured; branches sub-
solitary or fasciculate, defied; branches bracteate, geniculate, and twisted at the
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top, few-leaved ; internodes of lower part hirsute above. L
7 in, long, 1 to 1*2 in. broad, glabi on both lace-

oblong-lanceolate, 6 to

intoled at tho b
a *1 to *3 in. petiole; acuminate above in a setaceous

top shaggy with long

4 to 7

thick, silky hairs ; main vein y
pairs

>
intermediate 7, tran

point, the margins near the

3\vish below, -econdary veins

veinlets few, oblique, formed

glands; leaf-sheaths striate, keeled, glabrous, ending in

pell

a ciliate callus; lnjule short

truncate, dentate, hairy outside

(N

Tenasserim

371).

collected by Jirandis on the top of the D Rang at -MM) ft

This may prove to be a Dinochloa when b known. It l-

(Karen) and climbs among the b

on the upper margins of tho leaves is

of the

ery re

k ai

kabl

.1 chestnut trees,

and characteristic

tiled Warn

Tho fringe

Species BAMBUS

B. andamanica, Kurz

B. attenuata, Thwaites

B. baccifera, Eoxb. .

B. bifolia, Sieb. .

B. bitung, Hassk.

B. bitung, Roern. and Sch.

B. Brandisii, Munro

B. calostachya, Kurz

B. capitata, Wall, and Griff

B. Falconeri, Munro

B. Fax, Poiret .

B. flagellifera, Griffith

B. gigantea, "Wall.

B. gracilis, Wall.

B. Helferi, Munro .

B. longispatha, Kurz

B. macro Wall.

B. M'Clellandii, Munro

B. maxima, fcuch.-Ham.

B. microphylia, Griff.

B. monogyna, Griff.

B. nigrociliata, Biise

B. pseudarundinacea, Steud.

B. pubescens, Lodd. .

B. regia, Thorns.

B. reticulata, Bupr.

B. Bitcheyi, Munro .

B. scandens, Bl.

B. scriptoria, Dennst.

B. siamends Kurz

B. stricta, Koxb.

B. Tanrea, Buch.-IIam

B. verticiUata, Willd.

B. verticiUata, Bottler

B. Wightii, Munro .

i now referred to other genera

Oxytenanthera nigrociliata, Munro

Teinostachyum attenuatum, Munro.

Melocanna bambusoides, Trill.

PhyUostachys bambusoides, Sirb. and Zucc

Oxytenanthera nigrociliata, Munro.

Dendrocalamus flagellifer, Munro.

Dendrocalamus Brandisii, Kurz.

Dendrorcalamus calostachyus, Kurz.

Cephalostachyum capitatum, Munro.

Dendrocalamus Hamiltonii, Nees and Arn. (in part).

Melocanna liurailis, Boeperfc.

Dendrocalamus fiagellifer, Munro.

Dendrocalamus giganteus, Munro.

Oxytenanthera nigrociliata, Munro.

Teinostaehyum Helferi, Gamble.

Dendrocalamus longispathus, Kurz.

Arundinaria spathiflora, Trin.

Dinochloa M'Clellandii, Gamble.

Dendrocalamus Hamiltonii, Nees and Am.
Arundinaria microphylia, Munro.

Dendrocalamus Hamiltonii, Nees and Arn.

Oxytenanthera nigrociliata, Munro.

Gigantochloa verticiUata, Munro.

Dendrocalamus strictus, Nees.

Thyrsostachys siamensis, Gamble.

Phyllostachys bambusoides, Sieb. and Zucc.

Oxytenanthera monostigma, BedcL

Dinochloa Tjankorreh, Bibe.

Ochlandra Rheedii, Thw.

Thyrsostachys siamensis, Gamble.

Dendrocalamus strictus, Nees.

Ditto ditto.

Gigantochloa verticiUata, Munro.

Dendrocalamus strictus, Nees.

Ochlandra Brandisii, Gamble.

Ann. Roy. Bot. Gakd. Calcutta, Vol. VII
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4. ThyrsOStachys, genus nov., Gamble.

Arborescent bamboos of graceful habit 1 oderate size. Culms str o

b D above, often ed with the

thin ; imperfect blade long, narrow

a large compound panicle,

L

f persistent sheaths. Culm-sheaths e]

ally small to moderate-sized. Infl.

the spikelets sessile or stalked in the axils of pr<

seed-bearii

imes 1 or

erect,

igate,

bracts. Spikelets pale-coloured, loose, with 2 to 3 flowers, uppermost

with a terminal rudimentary flower on a produced rachilla
; empty

striate ;
flowering glumes . similar

;
palea of lower flowers deeply 2-cleft

o d

2. m
wi narrow

tail-like divisions, 2-keeled, ciliate keels, that of upper fertile flower not keeled or

cleft, elongate: rachilla hairy. Lodiculcs very thin, to 2 or 3, long acuminate Stamen

6, long exserted thers mucronate Oo turbinate, depressed, stalked, surmounted

by a long tgle, bearing 2 to 3 broad feathery stig

glabrous, shining at

pericarp crustaceous,

the top, grooved on one de

Garyapsis cylin d

•-beaked, embrv

i.l, smooth

prominent

adher the seed

Flowers large, culm-sheaths straight-truncate at top, leaves

moderately large 1. T. Oliver i.

Flowers small, culm-sheaths triangularly-truncate at top and

with pointed auricles, leaves small 2. T. siamehsis.

1. Thyrsostachys Olivebi, n. sp. Gamble.

A large csespitose bamboo with straight culms fr

5 to 80 ft. hio

when y

2 to 2*5 in. in diameter, bright g
>
dull

16 to 24 in. long, walls ther thin.

ba above three-fourths of the length

turning orange and finally br

a thick rootstock. Culms

with whitish silky down
little thickened; internodes

Julm-sheaths somewhat thin, imbricating at the

of the internodes, green when young, then
persistent, clothed on the back with thick white stiff

green or yellowish when old; nodes very

pubescence, somewhat rounded at top, but then cut off to a breadth of 1 to 1*2

long,

ligule

m. ciliate at the edges, not auricled, though slightly produced ; imperfect blade

recurved, subulate, acuminate, hairy above

•1 in. broad* serrate.

8 to 9 iu. long by 7 broad

Leaves light

•5 to -7

green, linear-lanceolate, acuminate; 7 to 8 in. long,

broad, rounded at the base into a short (*1 to *2 in.) petiole; somewl

•o
h on both sides, hairy beneath, scabr the ed6

more

those of young plants broader

hairy below and bearing long, bulbous-based strig hairs above main veins

narrow, secondary 6 pairs, intermediate 5 to 7, no regular transverse veinlets, but
frequent irregular pellucid dots instead ; leaf-sheaths striate, hairy, keeled, ending
glabrous or hairy ciliate calluses and slightly .produced at the mouth, ciliate at the edg

in

ligule short, truncate, pubescent. Jnjl<

bearing bracts at the nodes, with usually one long

pikelet

a large compound curved thyrsoid panicle

and two shorter flower-bearing

and one or more sterile ones; rachis flexuose, hairy, swollen at th

a coloured blunt sheath. *5 to

top bract

7 in. or more long, sometimes with a deciduous
green imperfect blade. Spikelets *6 to 1 longer ones with jointed rachis, short

with very short joints ; rachis hairy, flexuose ; fertile flowers 2 to 3, with an upper
most rudimentary flower on a slender terminal rachill ipty glu 2, ovate-acute

7
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*5 in., striate, niany-nerved with conspicuous transverse voinlets, sparsely hairy outside,

one at the base of the spikelet, the other above
; flowering glume similar, *7 to 1 in.

long; palea of lower flowers longer than flowering glumes, narrow, 2-keeled, ciliate on

the keels, 3- to 5-nerved and hairy between the keels, divided often one-fourth <>t* tlio

way down into long hairy tails separated by a sinus, that of the uppermost flow, r not

keeled or ciliate, not, or only slightly, cleft, glabrous except the acuto tip, many-nerved

and transversely nerved; rachilla hairy. Lodicules 2, lanceolate, acuminate, ciliate, very

thin. Stamens long exserted, drooping, filaments purple, anthers yellow, the connective

produced in a blunt point. Ovary yellow, depressed-turbinato, stalked, surmounted by

a long style, bearing 3 broad feathery stigmas. Curyopsis about *4 in. long, glabrous

cylindrical, with a somewhat broader top, spongy below, ending in a long beak formed

by the persistent base of the style; pericarp crustaceous, shining above.

Hills of Upper Burma in moist forests on ridges at ~,000 ft. elevation. A large

handsome bamboo of which the steins are greatly in request for building purposes and the

seed of which is eaten. It flowered in 1891. Our specimens were collected by Mr. d. AV.

Oliver, Conservator of Forests, or by Mi Bars. Allan and Lowis under his orders. It has

also been collected by Abdul Huk in the Shan Hills for the Calcutta Royal Botanic

Garden. The bracteate, loose inflorescence, deeply-deft lower pale® and long entire

upper ones at once distinguish this genus of two specie?5

, and this species is n adily

recognized from the other by its larger size in all respects. It is called Tkanatoa in 3urm o

and Maiong by the Kachins. A considerable quantity of seed has been colled. I and

distributed, and many seedlings have been raised and planted in Dchra-Don and

elsewhere. I have only found two lodicules, but I expect the third is also often present.

Plate No. 50.

—

Thyrsostachys Oliver!, Gamble. 1, leaf-branch ; 2, part of the flowers

panicle— of natural size; 3, culm-sheath

—

reduced £; 4, small flowerin
; branchlet of panicle;

5, spikelet; 6, empty glume; 7, flowering glume; 8 & 9, pale® of lower and upper-

most flowers; 10, stamen; 11, lodicule ; 12, ovary, with style and stigmas and lodicules;

13 & 14, caryopsis. (All from J. W. Olivers specimens of 1891.)

2. Thyesostaciiys siamlxsis. Gamble.

A very graceful, csBspitose deciduous bamboo. Cuims 25 to 40 ft. high, straight, not

branching till high up, 1*5 to 3 in. in diameter, usually covered with the persistent old

culm-sheaths, otherwise greyish-green; nodes not prominent; internodes 8 to 11 in. long,

with a white ring below the nodes. Culm-sheaths 9 to 11 in. long, 4*5 to 8 in. broad,

soft, thin, covered with fine white oppressed pubescence on the back, striate, attenuate

upwards to a wavy truncate top, about 1*5 in. broad, produced at the margins into short

triangular auricles; imperfect blade 4 to 5 in. long, narrowly triangular, the edgeso

recurved ; ligule narrow, *1 in. broad, glabrous, finely ciliate. Leaves narrow, linear, 3 to

6 in. Ion**, *3 to *5 in. broad, rounded or attenuate at the base into a very short (*05

in. long) petiole ;
points short, twisted

;
glabrous on both sides, or slightly pubescent

beneath when young; scabrous on one edge ; main vein narrow, secondary veins 3 to

5 intermediate 6 to 7 ; leafsheaths striate, white pubescent and ciliate, truncate, and

ending in a glabrous callus ; ligule very short, ciliate ; branches after flowering often

producing tufts of wiry branchlets, with veiy small leaves. Inflorescence a large,

Ann. Eoy. Bct. Gard. Calcutta, Vol. VII.
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graceful, pale panicle, with many thin branchlets, bearing bracteate clusters of few

fertile spikelets, which are pedicellate and intermixed with sterile ones ; the bract boat-

shaped, glabrous, truncate at tip ; rachis smooth, very fine, wiry, curved, clavate. Spikelet

nearly white, bearing 1 empty glume, then 3 flowers, the uppermost of which alone bears

fruit, then a narrow produced rachilla, with a minute rudiment of a flower ; empty

glume *3 to '4 in. long, ovate-acute, covered at the base with long white pubescence,

about 4-nerved on either side
;

flowering glume similar but longer, pubescent below only

and at the tip, and about 7-8-nerved on either side
;
palea of lower flowers narrow,

2-keeled, ciiiate on the keels, cleft half-way down into narrow ciliate tails, that of

uppermost flower not keeled, but bimucronate, concave, striate, glabrous, gradually

attenuate into a long beak, longer than the flowering glume. Lodicules none. Stamens

exsertcd, filaments free, anthers pale yellow, narrow, connective produced into a conical

purple mucro. Ovary at first oval, afterwards depressed, flattened, attenuated suddenly

into a narrow glabrous style, surmounted by 1 to 3 plumose curved stigmas. Caryopsis

•2 in. long by *1 in. broad, cylindric, surmounted by a yellowish, glabrous, soft

apex which is produced in a long beak, sulcate on one side, embryo prominent on

the other. Bambusa siamensis, Kurs MS. Bambusa regia, Thomson; Munro in Trans.

Linn. Soc. xxvi. 116.

Burma, from Mandalay down to Tenasserim: collected by Brandis (No. 12) on

the Salween river ; by J. W. Oliver in Kyaukse and Meiktila districts ; Siam,

collected by Kurz. Cultivated in the Royal Botanic Garden, Calcutta; and, since

its flowering 1 and seeding there in 1892, elsewhere.& v.~— ~~ Q

Dr. G. King describes this as being one of the most graceful bamboos known.

Brandis, quoted by Munro, says: "this is a most elegant bamboo, on account of the

" regularity of the nodes," and that it is largely brought to 'Moulmein and used for

umbrella handles. The description of B. regia, Thomson, by Munro in Trans. Linn.

Soc. xxvi. 116, clearly refers to this plant, but the specimens marked by Kurz

B. regia, T. Thomson, in the Herbarium of the Royal Botanic Garden, Caloutta

(Brandis' No. 379 from Yonzalin, 1862; and Kurz' No. 152 from the Karen country),

belong to Dendrocalamus membranaceus, Munro, and with the doubt whether the name
Bambusa regia, T. Thomson, really was meant for this species, I prefer to adhere to the

specific name siamensis. It is easily distinguished from T. Ollveri by its much smaller

size in almost all respects. Excellent specimens of the leaves and sheaths have been

received from J. W. Oliver, Conservator of Forests in Upper Burma, who calls it Tiyoiva

(Burm.)— the "Umbrella-handled bamboo"; and from Mr. Lane-Ryan, Extra Assistant

Conservator of Forests, who gives it the same name and also that of Kyaung-zva,

the latter name meaning ' Monastery bamboo. ' It is reported to be commonly
cultivated in monastery gardens in nearly all the villages of the Kyaukse and
Meiktila districts, and the culms are sometimes used for making the handles of large

umbrellas of State for which they are extremely well adapted, being light and strong

and straight.

Plate No. 51.

—

Thyrsostachys siamensis, Gamble. 1, leaf-branch; 2, flowering branch

of natural she; 3, culm-sheath

—

reduced; 4, spikelet; 5, empty glume; 6, flowering

glume; 7 & 8, palea of lower flowers; 9 & 10, palea of upper flowers; 11,

anther; 12 & 13, ovary, style and stigmas; 14 & 15, caryopsis—all enlarged. (All

from Royal Botanic Garden, Calcutta, specimens.)
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5. Gigantochloa, Eur*.

Large arborescent or scaudent bamboos. Culm usually tall, not branched at the

base. Culm-sheaths generally stiff, hairy above, smooth below, auricled. Learns

rather large, long, usually attenuate at the base. Inflorescence a lai ;e compound
panicle with long spicate branches bearing heads of spikelets. Spil, ts usually few,
often of two kinds, fertile and sterile, oblong or linear; fertile flowers Bevrral. Empty
(/fames 2 to 3. Flowering glumes similar to empty lames. J ilcw of all flmwr*
2-keeled, keels ciliate. Lodicides 3 or less, often none. Stamens 6, filaments joined

into a tube which at first is thick and short, and afterwards elongate, membranous.
Ovary hairy, style elongate, stigmas 1 to 3, hairy. Caryopsis usually oblong or narrow,

linear, generally furrowed, pericarp membranaceous.

Distrib.—The eight species here described are all from Burma and tho Malay
Peninsula, one only extending northwards to Chittagong and Assam. Bi ides thes< eight,

there are two more in Java and other islands of the Indian Archipelago, viz. G. Alter,

Kurz, G. apus, Kurz, and G. robusta, Kurz. The first is a splendid species and has

two varieties—one with green, the other with purple brown culms (var. nigra), hoth of

which are growing in the Royal Botanic Garden, Calcutta; the other two species are

not at ail well known.

Analysis of the tpocien

Spikelets rounded, oblong.

Spikelets small, under '4 in., dabrous 1.0. veriiciltata.

Spikelets large, over *4 in., hairy 2. O. Seortech <'.

Spikelets narrow, acute, cylindrical.

Leaf ligules short.

Edges of glumes black-ciliate.

Spikelets very long, paiea ciliate 3. G. macrostaclnjn.

Spikelets long, palea not ciliate 4. G. Wrmyi.

Edges of glumes pale-ciliate, spikelets long 5. G. Kurzii.

Edges of glumes not ciliate, glabrous 6. G. heterottachya.

Leaf ligules long* 7. G. liguhta.

8, G. lat culata.

o—~~ -v~o

Spikelets flattened, large

1. Gigantochloa verticillata, Munro in Trans. Linn. Soc. xxvi, 124.

A very large tufted bamboo. Culms 80 to 100 ft. high, 4 to 5 in. in

diameter, greyish-green when old, light green striped with narrow thin stripes of

yellow when young, mealy at first and bearing closely appressed stiff light brown

deciduous hairs; nodes hairy, not prominent; intcrnodes 18 in. long, walls rather thin.

Culm-sheaths large, crisp, 12 in. long by as much or more in breadth, rounded gradually

to a mouth 1 to 1*5 in. broad bearing on either side small rounded auricles fringed with

a few stiff cilice, produced at the margins beyond the auricles to meet the ligule ; inner

surface shining, glabrous, outer densely covered with golden brown stiff hairs ; imperfect

blade short, ovate, acuminate, hairy within, recurved, slightly decurrent in a narrow ed<*e
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to the top of the sheath; ligide narrow, shortly fimbriate or loy dentate. Leaves oblong-

anceolate, 10 to 15 in. long, To to 2*5 in. broad; narrowly attenuate at base with a *2

to *3 in. petiole ; ending in a subulate, setaceous, twisted, scabrous tip
;
glabrous above,

hairy beneath when young, afterwards glabrous ; scabrous on the margins ; main vein

narrow, pale beneath, secondary veins 8 to 12, intermediate 7 to 8 ; leaf-sheaths hairy

when young, somewhat keeled, striate, truncate at top and' ending in a narrow callus

and short, glabrous, rounded auricle, the margin produced to meet the liguk which is

about •! in. lon£. Inflorescence a compound panicle of spicate branchlets bearing distant

heads of few small spikelcts; rachis smooth, slender, nearly solid. Spi/celets ovate, sub-

acute, *3 to *4 in. long with 2 to 4 fertile flowers ;
empty glumes 2 to 3, broadly ovate-

acute, minutely ciliate on the edges; flowering glume similar, many-veined, shortly mucro-

nate, ciliate on the edges
;

palea shorter than flowering glume, oblong, 2-keeled,

ciliate on the keels and between them, sometimes bimucronate, 3—5-nerved. Lodicules

variable, usually 3 only in the uppermost fertile flower, 1 to 2 in the others, oblanceolate,

fimbriate. Stamens exserted, tube membranous, anthers yellow, ending in a more or less

hairy point. Ovary sub-orbicular, very hairy; style narrow, rather short, pubescent, divid-

o into 2 to 3 white stigmas. Gig Kurz in Tijdschr. Nederl. hid. xxvii

(1864) 226; Intl. Forester i. 343. Bambusa verticillata, Willd. Spec. PI. ii. 245

(1797). Bambusa pseudarundinacea, Stendel Syn. 330.

Wild, or more usually cultivated, in the Malay Peninsula, and throughout the

Malay Archipelago, probably extending northwards to Tenasserim ; cultivated in the

Calcutta Botanic Garden.

A species very striking from its light-coloured striped culms. The sheaths some-

what resemble both those of Gigantochloa Atter and Dendrocalanius giganteus. Kurz

oives the Malay names Bamboo andong, bamboo gombong, bamboo dyawa, also awie soorat

(Sunda). Ridley's specimen No. 119 collected at Twali, Singapore, and identified by

Hackel, is said to be the Campong bamboo.

Plate No. 52.

—

Gigantochloa verticiliata, Munro. No. 1, leaf branch; 2, flower

branch

—

of natural size ; 3—top of culm-sheath,

—

much reduced; 4—part of young shoot,

reduced; 5 & 6, spikelet; 7, flowering glume; 8, palea; 9, staminal tube and anthers; 10

lodicules and anthers; 11, ovary, style and stigmas; 12, leaf-sheath

—

enlarged. (Nos. 6, 7,

8, 10, 11, frcm Kurz' specimens; No. 1 from specimens collected in Eoyal Botanic

Garden, Calcutta; rest from Kurz' drawings in the Herbarium of that Institution.)

2. Gigantochloa Scortechinii, n. sp. Gamble.

A tall gregarious bamboo. Cubns 40 to 80 feet high, 4 to 6 in. in diameter

Calm-sheaths not known. Leaves 12 to 16 in. long, 1 to 1*5 in. broad, linear

lanceolate, often unequal sided; narrowly attenuate at the base into a *2 to *3 in. petiole

acuminate, the tip with a twisted scabrous point; smooth above, softly hairy pube
beneath; scabrous on the edges; main vein rather narrow, secondary veins 8 to 10,

intermediate 7 to 8, transverse veinlets conspicuous, formed by pellucid glands joined
obliquely to the veins on either side; leaf-sheaths densely pubescent, ending above in a
pubescent callus and a small rounded auricle fringed with a few stiff short bristles, ciliate

on the edges; ligule short, hairy. Inflorescence a large compound panicle of curved spicate

branchlets bearing verticils of distichous heads, each head bearing 2 to 5 laro-e fertile
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mixed with few small sterile spikclcts; raehis pubescent, sinuate, sometim. a flattened on
one side, 1 to 2 in. between the heads. SnikeUU of three kinds, lam on a bearine fertile_v, v ..v., WV,m*.
flowers, medium-sized bearing merely glumos without palese or with only rudimentary
palese, and small sterile ones; fertile spikelets '7 to -9 in. long, 3 to I in. broad
flattened, ovate-acute, densely silvery grey pubescent, bearing 2 to 3 empty glunn a, then
3 to 5 fertile flowers, then one imperfect terminal flower; empty glumes ovate, mucronafc
densely pubescent; flowering glume similar but longer, that of uppermost f rtile flower

convolute; palea shorter than flowering glume, 2-keeled, ciliate on the keels, 6-nerved

between them, bifid at apex, uppermost one less ciliate. Lodieulea none. Stamens exserted,

tube thick at first, afterwards elongate, membranous but persistent, anthen light yellow,

narrow, long apiculate. Ovary rounded, hairy above, style long, glabrous, ending bi a

bifid white hairy stigma. Caryopsis glabrous, ellipsoid, ending in an obtuse, hairy

truncate top and surmounted by tho short persistent base of the

Malay Peninsula, collected by the late Rev. Father Scortechini, also by II. Kunstler,

Dr. King's collector, at Ulu Kerling and Ulu Selangore in 188G (Xo. 8572), also bj

L. Wray, Junior, in Upper Perak (No. 3433) in 1889.

This must be a fine species. It is said to be gregarious, forming whole forest on

flats and on the sides of hills at 400 to GOO ft. elevation. Wray giv. a the Malay name

as l Bulu Rayah. 1
I am very glad to be able to dedicate his beautiful discovery to the

late Father Scortechini, whose admirable work and boundless energy have done so much to

make known the flora of the Malay Peninsula,

Plate No. 53.— Gigantochloa Scortechinu, Gamble. No. 1, leaf branch; N<>. 2, part of

flower panicle,

—

of natural size; 3, spikelet; 4, empty lume; •">, palea and stamina] tube

with stigmas; 6, the same elongated; 7, terminal imperfect flower; , ovary, style and

stigmas; 9, caryopsis (miripe)j 10, leaf sheath—cnlarg I. (From Father ScortechinTs

8pecimens.)

3. Gigantochloa macrostac iiya, Kurz For. Ft. Burma ii. 557.

A large evergreen bamboo. Culms 30 to oO ft. long, dark green when old, glaucous
-

when young, especially below the nodes, sometimes striped, 2*5 to 4 in. in diameter, tistulose,

the walls being '2 to '3 in. thick; nodes scarcely thickened, hairy; internodes 1(1 to 30 in

lon°-, lower ones shorter. Culm-sheaths rather short, 5 to 8 in. long, up to 14 in. broad,

not much narrowed upwards to the truncate top, densely covered with appressed blackish

deciduous hairs, subciliate at the edges ; imperfect blade as long as or shorter than the

sheath, reniform, acute, appressed-hairy beneath, k-s so above, rounded at the base,

and then again produced into a broad (*5 to 1 in.), wavy, long-fringed band onding in

rounded auricles, sometimes somewhat decurrent; ligule narrow, entire or faintly toothed.

Leaves thin, lanceolate, 6 to 15 in. long by '5 to 2 in. broad, attenuate or rounded at the

base into a short, 1 in. long, often wrinkled petiole
;
produced above into a setaceous

scabrous point; glabrous above except the scabrous points on the marginal nerves,

whitish and minutely and softly puberulous beneath; scabrous on the margins; main

vein rather narrow, secondary veins 5 to 13, intermediate 7; leaf-sheath hairy at

first afterwards nearly glabrous, somewhat keeled, ending in a rounded callus and

havino- on one or both sides a small glabrous rounded auricle which is fringed with

few very deciduous long cilia?; in young specimens the auricle is much longer and more



64 ANNALS OP THE KOYAL BOTANIC GAEDEN, CALCUTTA.

ciliate; ligule short. Inflorescence a huge leafy panicle, the leaves early deciduous, bearing

spicate bmnchlets with heads of spikelets, many together, both yery long fertile and short

sterile ones; rachis striate, heads 1-5 to *3 in. apart, up to 3 in. in diameter. Spikelets

1 to 2 in. Ion"-, '1 in. broad, linear, sharply subulate, acuminate, usually straight, marked

• the conspicuous black fringes to the glumes ; fertile flowers 2 to 3 ; terminal flower in-

complete or reduced to a subulate produced rachilla; empty glumes 2 to 3, ovate, mucronate,

•3 to #6 in. long\ black-fringed on the edge, and with few appressed black stiff hairs on

the many-nerved back
;
flowering glume similar but longer and longer mucronate, linear-

lanceolate, convolute; palea very narrow, narrowest at the base, *7 to 1 in. long,

2-keeled, white-ciliate on the keels, minutely bifid at the apex, 3-to 5-nerved on the

back. Lodlcules none. Stamens exserted, the tube at first short, thick, afterwards pro-

duced and thin, membranous; anthers purple, '4 to *6 in. long, each ending in a fine

setaceous hairy point. Ovary narrowly ellipsoid, rounded above and surmounted by a

long fine curved hairy style with undivided stigma. Caryopsis narrow, linear, rounded

above and minutely pubescent, tipped with the persistent style.

Assam, Chittagong and Burma, chiefly in tropical forests, often cultivated. Col-

lected by Brandis in the Sittang Hills in 1862 (flowers), and in the Karen Hills in

1880; by Kurz in Pegu and Martaban and at Boronga Island in Arracan in 1869,

1871; by J. W. Oliver in the Kachin Hills, 1893; by W. Schlich, and by myself (1879)

in Chittagong; and by G. Mann in the Garo Hills of Assam in 1889.

This handsome bamboo is difficult to distinguish from several other species unless

it is found in flower. Its leaves resemble those of Bambusa Tulda ; its sheaths those

of B. nutans and B. teres; and even the spikelets are like those of Oxytenanthera

nigrociliata in their black fringes and narrow shape, though they differ by being much

longer and in having the terminal palea keeled. It is known in the Garo Hills by the

name Telcserah ; in Chittagong as Modi or Madaywa ; in Burma under the names of

Wanet, wapyugyi, tabendeinwa (Burmese) ; Wabray (Karen). It is cultivated in the Calcutta

Botanic Garden and is a handsome kind.

Plate No. 54.

—

Gigantochloa macrostachya
f
Kurz. No. 1, leaf branch; 2 & 3, flower-

ing branches—of natural size; 4 & 5, culm-sheaths—reduced to J or more; 6 & 7, spikelet;

8 & 9, empty glumes; 10, flowering glume; 11 & 12, palea, the former showing also

the imperfect terminal flower; 13, staminal tube, anthers and style; 14, apex of anther

15, caryopsis (young)

—

enlarged. (No. 4 from Kurz' specimen, No. 5 from his drawing

in the Calcutta Botanic Garden Herbarium, the rest from Brandis' specimens).

4. Gigantochloa Wrayi, n. sp. Gamble.

Culms about 3 in. in diameter, branchlets smooth, clothed with glaucous scurf. Leaves

12 to 15 in. long, 2 to 2*5 in. broad, oblong-lanceolate, cuspidate, acuminate, some-

what roundly attenuate at the base into a »2 to -3 in. broad petiole; ending above
in a subulate, scabrous, setaceous point; smooth above, except the scabrous points on
the marginal veins, pale and softly strigosely hairy beneath, scabrous on the edges;

main vein broad, yellow, secondary veins 10 to 12 pairs, intermediate 7, faint trans-

verse veinlets formed by pellucid glands; leaf-sheaths smooth, keeled, ending in a
narrow callus below the petiole and furnished at the mouth with a short auricle

which is, as well as the top of the sheath, fringed with long stiff white bristles

;
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short, minutely pubescent. Inflorescence a large compound panicle of spicate branch*
bearing heads of spikelets

; heads with few fertile flowers, several sterile flowers and
many short bracts; rachis slender, somewhat grooved, minutely pubescent, joints somewhat
curved from 2 in. down to -5 in. in length. Spikelets conical, somewhat flattened, -7

to -8 in. long, '2 in. broad, acute, bearing 2 to 3 empty glumes and 3 to 4 fertile

flowers; empty glumes oval, mueronate, striate, fringed with stiff blackish-brown hairs:

flowering glumes similar but longer, and longer mueronate; jxrica narrow, oblanceolat.

,

bifid at apex, 2-keeled, keels not or only very faintly ciliate, 5- to 7-nerved. Lodicuk

none. Stamens exserted, tube thick at first, afterwards long membranous; anthers very

long, narrow, ending in a long hairy setaceous point. Ovary narrowly ovate, hairy,

surmounted by a long, very slender, pubescent style and a broadly plumose stigma.

Caryopsis not known.

Malaya: collected at Bakit Gantang, Perak, by L. \Yray, Jr., in May 1888.

This species, which ought to be a fine one, bat of which no information is

available except that it grows in the plains and lias culms 3 in. in diameter, is

known as Bulu Plang. The long eilim of the leaf-sheath and the almost complete

absence of ciliae to the palea are its chief characteristics.

Plate No. 55.— Gigantochloa Wrayi, Gamble. 1, lcaf-bram h; 2, part of flower-panicle

of natural size) 3, spikelet ; 4, empty glume; 5, palea; 6, stamina] tube and stigma;

7, anther point; 8, ovary, style and stigma— <nlarged. (All from Wray's specimen.)

5. Gigantochloa KuEZif, n. sp. (Iambic.

Habit and culms not known. Culm-sheaths glabrous, cylindrical, about 6 in. Ion

by 3 in. broad, truncate at top; imperfect blade longer than .sheath, recurved, lanceo-

late, acuminate, decurrent in a narrow, black, glabrous band lining tho top <>£ the

sheath and ending in a small, round, naked auricle; ligule narrow. Leaves linear-

lanceolate, 8 to 13 in. long, *5 to 1*5 in. broad, attenuate at tho base into a *2 in.

long petiole; glabrous above, except the scattered scabrous points on marginal nerves,

whitish and with scattered hairs beneath, scabrous on the edges; main vein narrow,

secondary veins 9 to 11, intermediate 7 to 8; leaf-sheaths appressed-hairy when young,

then smooth, truncate above and furnished with small rounded auricles; ligule short.

Inflorescence a leafy panicle of spicate branchlets bearing distant heads of 2 to 3 spikelets

in the axil of a smooth narrow bract ; rachis slender, striate. Spikelets '4 to *5

in. long, acute, conspicuously fringed on the edges of the glumes; empty glumes 2 to

,
ovate, mueronate, thickly brown-ciliate on the sides and edges, many-nerved

;

fertile flowers 2 to 3 ;
flowering glumes similar to empty glumes but longer, narrower,

and with a longer mucro; palea linear, blunt, 2-keeled, ciliate on the keels, 3- to

5-veined ; terminal flower incomplete. Lodicules not found. Stamens with tube short,

thick; anthers about *2 in. long, blunt, apiculate ; ovary elongate, stalked, minutely hairy,

ending in a long simple style, with a plumose stigma. Caryopsis (young) oblong, truncate

above, pointed below, glabrous.

Coasts of Southern Burma and the Malay Peninsula : collected in Tenasserim by

Kurz on his last voyage in January-February 1878 under the name of Kobah; also

in Perak in 1892 by H. N. Ridley (No. 3114) under the name Bulu akar (Malay)

and by L. Wray, Jr., at Thaipang, Perak, under the name Bulu mata Jcusa or ' deer's

eye bamboo.'

Ann. Roy. Bot. Gard. Calcutta, Tol. Til
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Plate K
brancl

inme;s 7

56 Gigantoch Kx Gamble. 1 and 2 flower- and leaf-bearinsr

natural size

;

3 sheath

—

reduced 4 pikelet ; 5 and 6 empty

8, staminal tube, anthers and style ; 9 and 10, ovary d le 11

do. (older) with stamens

—

enlarged,

specimens.)

(N 10 and 11 from Wray's; the rest from K

6. Gigantochloa hetekostachya, Munro in Tran%. Linn, Soc, xxvi. 125.

A graceful, apparently somewhat scandent, bamboo. Culms 30 ft.

Culm-sheaths not known. Leaves linear-lanceolate, 4 to 11 in. long,

long,

•5 to 1

thin-walled.

broad,m.

rounded at the base into a short petiole about *1 in. long, produced above into a long,

scabrous, twisted, setaceous point ; smooth above, except the scabrous points on the

smooth below except for a few hairs on the midrib, scabrous on themarginal veins

margins
;

j

mam vein narrow shining, secondary veins 6 to

leaf-sheaths striate, ending at the mouth in a shining

auricle, and produced beyond it to

ciliate. Inflorescence a

meet the ligule
;

, intermediate 5 to 7

;

callus and a rounded glabrous

ligule long, dentate, glabrous, some-

times long large leafy panicle with spicate

labr

branches bearing

distant few- rarely many-flowered heads in the axils of chaffy glabrous bracts ; heads

with fertile flowers often with only one spikelet, those with sterile flowers bearing 4 to

5
?

rachis smooth, striate, uppermost joints slightly pubescent, distance between heads

from *5 up to 4 in. or more. Spikelets of two kinds : sterile *5 to '7 in.

of glumes sheathed one within the other ; fertile 1 to 1*3 in.

j

long, 2

consisting

m. broad,

glabrous, oblong, compressed, with usually 1 to 3 empty glumes or with one incomplete

flower, 4 to 5 fertile flowei-s and o to 3 terminal incomplete flowers, all on the joints

of a persistent rachilla ; empty glumes ovate, acute or mucronate, many-nerved, glabrous
;

jloivering glumes similar, but those of upper flowers convolute, longer mucronate
)
palea

shorter than flowering glume, that of lowest (usually imperfect) flower very short,

obtuse, 2-keeled, ciliate on the keels, 4- to 8-nerved. . Lodicules 2 to 3

ovate, blunt

)
oblong or

or somewhat acute, long-fimbriate. Stamens exserted, tube short and thick

at first; anthers about '4 in. long, apiculate, the point penicillate. Ovary ellipsoid, very

hairy, with a hairy style somewhat flattened and often curved,

plumose purple stigmas. Kurz in Indian Forester i. 345.

and bearing one to three

Malay Peninsula, collected by Griffith (No. 6731) near Ayer Punas, about houses.
mPhe few fertile spikelets, which are glabrous and many-flowered, seem to distinguish

this species Kurz thinks it must be a Teinostachyum, but the spikelets I have

examined are distinctly those of a Gigantochloa , with monadelphous stamens, keeled palese

and lodicules. Munro says there are three lodicules, but I have only found two, so too

I have only found undivided stigmas. With this also I identify Ridley's No. 1717,

Bulu tilan, with much larger and many-flowered heads. The plate was done from
Griffith's specimen, and does not show the head quite so large or with so many spikelets

G. latispiculata with much-flattened large spikelets in headsas it should perhaps do.

of 2 to 3 only comes very near this.

Plate No. 57.— Gigantochloa heterostachya, Munro,

natural size leaf-sh eath
>

flowering

spikelets
;

4

glume and palea of lowest flower 8 &

1, leaf- and flower-bearing branch

& 5 , empty
flowering

glumes ; 6 &
lume, palea and£

anthers of uppermost fertile flower; 10, palea ; 11, lodicules; 12, staminal tube and
atnhers

; 13, anther tip
; 14, jointed rachilla with terminal imperfect flowers—enlarged
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(all from Griffith's specimen, No. 3 four times enlarged) ; 15, ovary with stigmas (from

Ridley's specimen).

7. GlGANTOCHLOA LRULATA, H, Sp. Gamble,

Culms and culm-sheaths not known. Leaves 12 to 16 in. long, 2 to 3 in. broad, oblong-

lanceolate, unequal at the base and unequally attenuate into and decurrent into a

flat petiole, wrinkled at base ; acuminate abovo in a scabrous point2 to 3 in. long,

with reflexed edges ; smooth above, except the scabrous points on the marginal veins,

pale beneath and smooth, except the scabrous tip; scabrous on one margin; main vein

broad, yellow beneath, secondary veins 12 to 14 pairs, intermediate 6 to

glands many, giving

,
pellucid

the appearance of transverse veinlets beneath, these being very

conspicuous when young; leaf-she<iths smooth, shining, brown, striate, ending in a cushion-

like, shining, rounded, often ciliate callus and produced at the mouth to meet the li ale;

ligule up to 1 in. long, glabrous, bifid in two long, acuminate, membranous lobes.

Inflorescence a long terminal panicle of spicate branchlets bearing distant heads on leafy

branches ; heads with 5 to 8 fertile spikelets, in the axils of long, yellow, stramineous

bracts; bracts glabrous, *5 to 1*5 in. long, ending in a truncate mouth -which is furnished

with round, dark, naked auricles and long-fimbriate ligules ; rachis fistular, glaucous,

smooth in the lower half, minutely pubescent with white hairs in the upper, lower joint

3 in. long, gradually decreasing to about *5 in. at the summit. Spikelets *G to 8 in. long.

conical, acuminate, with 2 to 4 empty glumes, 3 to 4 fertile flowers and 1 terminal

imperfect flower ; empty glumes ovate, acute, mucronate, many-veined, long brown ciliati

on the margins
;

than flowering

flowering glume similar but longer and more mucronate
j
palea short

lume, 2-keeled, long

• r

g ciliate on the keels, blunt or bi-mucronate,

o-nerved on the back. Lodlcules none. Stamens exserted, tube thickened at iirst,

afterwards membranous ; anthers long, narrow, apiculate, haiiy at tip.

ovate, shining, hairy,

Caryopsis not known.

long-stalked, ending

Ovary depressed,

in a slender style and short plumose stigma.

Malaya : collected at Kuala Wok in Perak by L. Wray, Jr., (Xo 845) and

This must be a splendidH. N. Eidley at Kwala Pahan in Pahang in 1891 (No. 5597).

bamboo, judsrino-&—

o

from the specimens of the leaves and inflorescence. It is called Bulu

telor^ and in many respects resembles G. Kurzii, but differs

leaves and longer spikelets, the long ligules, and the hairy rachis.

notably in the much larger

Plate No. 58.

—

Gigantochloa ligulata, Gamble. part of leaf branch
;

flower branch

—

all of natural size spikelet
;

part of

empty glume
;

flowering glume
;

palea

;

staminal tube and anthers; 8 & 9, ovary with style and stigma enlarged

(from L. "Wray's specimens).

8. Gigantochloa latispiculata, ». sp. Gamble.

A large bamboo. Culms about 50 ft. hisrh. Culm-sheaths not known. Leaves pale,

12 to 14 in. long, 1 to 1*4 in. broad, lanceolate, attenuate at the base and decurrent into

a '2 to *3 in. long petiole; glabrous on both sides, smooth, except the scabrous points on

marginal veins

;

main vein shining, prominent, secondary veins 8 to 9

inconspicuous, intermediate 6 to 7 ; leaf-sheaths smooth,

pairs very

glabrous, keeled, ending in a

Ann. Eoy. Bot. Gtabd. Calcutta, Yol. YII.



68 AXNALS OF THE EOYAL BOTAXIC GARDEN, CALCUTTA.

narrow callus and produced beyond the base of the petiole to meet the ligule ; ligule

broad, cleft. Inflorescence a terminal panicle of spicate branchlets, bearing distant heads

with a few very large flattened spikelets ; heads 1 to 3 in. apart with 1 to 4 spikelets

and very small bracts, rachis smooth, striate. Spikelets 1*2 in. long, '3 to *4 in. broad,

compressed; empty glumes 2 to 3, lower with a separate imperfect blade, ovate-lanceolate,

mucronate, many-veined, glabrous; flotvers about 7 to 9 with 1 or 2 terminal imperfect

ones; flowering glume ovate-lanceolate, long-acuminate, slightly ciliate on the edges and

hairy within; palea shorter than flowering glume, 2-keeled, 7-nerved, ciliate on the keels,

blunt. Lodkules small, obovate, 3—5-nerved, fimbriately ciliate. Stamens exserted, tube

thickened at first, afterwards very fragile, membranous ; anthers narrow, penicillate

apiculate. Ovary narrowly ovoid, pubescent, narrowed into a slender style which is

divided above into 3 plumose stigmas.

Malaya: collected by Mr. Alwis, in Malacca, in 1886 for the Singapore Botanic

Garden.

This has more the appearance of Bambusa than of Gigantochloa, but the monadelphous

stamens are conclusive. It comes very near to G. heterostachya, but the spikelets are

larger and compressed. It is said to be used for basket-making and to be called Bulu

tildn minialc. It is at once recognised by the very large flattened spikelets.

Plate No. 59.

—

Gigantochloa latispiculata, Gamble. 1, leaf-branch; 2, flowering branch

of natural size ; 3, spikelet ; 4, empty glume ; 5, flowering glume ; 6, palea ; 7, lodicule

;

8, staminal tube and anthers; 9, anthers; 10, ovary with style and stigmas; 11, leaf

sheath

—

enlarged. (All from the Malacca specimen.)

6. Oxytenanthera, Mmro.

Arborescent or scandent bamboos, usually of medium or small size, unarmed, often

gregarious. Culms from a thick rhizome, usually creeping underground and stoloniferous

;

culm-sheaths various, usually rather narrow, the imperfect blade also narrow. Leaves

variable, but generally small, shortly petiolate, as in Bambusa. Inflorescence a large panicle

with spicate heads of few or many spikelets. Spikelets narrow, elongate, conical, bearing

1, 2 or 3 flowers, the uppermost usually fertile. Empty glumes 1 to 3, flowering glumes

ovate, elongated, mucronate. Palea of lower flowers 2-keeled, of uppermost flower con-

volute, only little or not at all keeled. Lodkules none. Stamens monadelphous, exserted,

tube thickened at first, afterwards membranaceous, elongate; anthers narrow, acute or

apiculate. Ovary ovoid, style fine, stigmas 1 to 3, usually more or less plumose.

Caryopsis elongate, terminated by a beak formed by the persistent style base, grooved,

embryo conspicuous.

Distrib.—Nine species, eight herein described and one (0. abyssimca, Munro) of
Tropical Africa.

Analysis of the species.

Heads usually few-flowered (Burmese and Malay species).

Edges of glumes ciliate.
«

Ciiise of glumes black or purple 1. 0. nigrociliata

„ n white, spikelets glabrous 2. 0. albocihata.

*1 J) pale, spikelets pubescent, many • . 3. 0. sinuata.

Edges of glumes not ciliate 4. 0. parvifolia.
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Heads many-flowered (South Indian species).

Spikelets 1-flowered.

Style hairy

„ glabrous

Spikelets 2-flowered 7. o. Stochii.

„ 3-ilowered 8. O. L rdilkni

69

5. 0. Thtcaitem.

C. 0. mom (iijma

1. Oxytenamiiera nioroc iliata, Munro in Trans, linn. Soc. xxvi. 12>

An evergreen tufted bamboo. Culms 30 to 40 ft. high, '5 to 2 in. in diameter, anally

dark green, sometimes marked with longitudinal \-llow strips; nod- B prominent; internodes

scabrous, rough above. Culmslira {lis about 6 in. long, striate, (iliate at the ed<i< -, covered

back with appressed stiff brown hairs, slightly narrowed upward at

O

imperfect blade ovate-lanceolate, decurrent on the sheath, and furnished on either side with a

bright green, rounded, naked auricle, hairy within; ligule narrow, faintly toothed. ./ airs

6 to 12 in. or more long, 1 to 2 in. broad, lanceolate; unequally rounded at th< base or

attenuate into a *2 to *3 in. potiole; ending above in a subulate twisted point; somewhat

h above, pale and smooth and at first pubescent beneath, s< ibrous on one margin;

main vein prominent, secondary veins 9 to 12, inconspicuous, transverse v« inlets none,

but pellucid, glands winch appear beneath like transverso veinhts; Uaf-theaths stiff, hain

at first, afterwards smooth, ciliate at the edges, produced at tho mouth and furnished

with small, naked, rounded auricles ; ligule narrow, Ju florescence a largo conipri Med,

sometimes leafy, panicle of spicate verticils; rachis pub* rent especially above, striat
,

1 to 3 in. between vorticils ; spikelets usually few in the verticils. Spikelei* narrow,

cylindric, 1 in. long by *1 to *2 in. in diameter, conspicuously black- or purple-fringed

at the edges of the glumes, sometimes curved; bearing empty glumes 2 to 3, fertile

flowers 2 to 3, and a terminal imperfect flower; empty (flumes ovate-acute, mucronat
,

ciliate on the edges, many-veined; flowering glume lanceolate, acuminate, long-mucronate,

ciliate on the upper margins, many-veined
;
palea shorter than, or as long as, the

flowering glume, narrow, obtuse or acute or bimucronate, 2-keelod, ciliate on the keels

and 2- to 3-veined between them, that of uppermost flower convex, glabrous. Stamens

exserted, tube at first thick, afterwards elongated, membranous ; anthers *3 to 4 in. Ion-,

narrow, purple, ending in a long hirsute point. Ovary narrowly ovoid, acuminate, pubescent,

style slender, stigmas 1—3, plumose, short. Caryopsis linear-oblong, '6 in. long, -1 in. broad,

glabrous, truncate at the top and with a short penicillate beak, grooved on the back,

embryo conspicuous. Beddome Fl. Sylv. cexxxiii. Bambusa nigeociliata, Biise in PL
Jungh. i. 389; Miquel Flora Ind. Bat., voL III, 416; Walpers Ann. iv. 1045. Bambusa

Bitung, Hassk. PL Jav. Bar. 42. BAMBrsA gracilis, Wall. Cat. 5033. Gigaxtochloa

nigeociliata, Kurz Ind. Forester i. 343. G. andamanica, Kurz For. Fl. Burma ii. 556.

Orissa, Chittagong, Burma, Andaman Islands, Malay Peninsula, extending to

Sumatra and Java. Said also to occur in Coorg and Canara, but tins requires

further investigation : the specimens were collected by Hohenacker and by no one

else. Collected by Heifer in Tenasserim; also by Falconer in 1849; also by G. King

on Pagoda Hill, Moulmein, in 1879; by Kurz in S. Andaman, and by A. L. Home

in the Andamans in 1875 ; by myself in Kasalong valley, Chittagong (not in flower),

in 1880.
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tliis

The black-fringed spikelets and naked auricles of the culm-sheaths distinguish

species. " " ~
Kurz says it is called Bamboo lengka in Malay, and that it is gregarious

in the Andamans. To .this species also I attribute the specimens sent by G. Mann
from the Garo Hills, Assam, in 1889, under the name Washut (Garo), though the culm-

sheaths and their imperfect blades are longer; also the specimen sent from Khorda,

Orissa, by Babu Sree Dhur Chakravarti under the name Bolangi bans.

Wanhut is used in hut buildino: and for basket work.

Mann says that

Plate No. GO. Oxytenanthera nigrociliata, Munro. leaf- and flower-branch

of natural she; 2, culm-sheath

—

somewhat reduced \ 3, spikelet; 4, lower empty glume;

o, flowering glume; 6, palea; 7, staminal tube and anthers (young)

;

the

same (older)

;

terminal imperfect flower; 10, ovary and style and stigmas;

1 1 caryopsis

—

enlarged ; (Nos. 1 and 11 from King's Moulmein specimens

;

No. 2

from Kurz' drawing in the Herbarium of the Calcutta Botanic Garden; the rest from

Heifer's specimens.)

2. Oxytenanthera albociliata, Munro in Trans. Linn. Soc. xxvi. 129.

An evergreen or occasionally deciduous, densely tufted bamboo. Culms elongate,

curved, 20 to 30 ft. long, *5 to 1 in. in diameter, greyish-green, hispid above;

nodes raised in a ring formed by the- base of the sheath; internodes 6 to 15 in.

3 in. Culm-sheaths 4 to 8 in. long by aboutlong, walls moderately thick, *2 to

6 in. broad, at first covered with dense tawny appressed hairs, afterwards smooth,

somewhat truncated, folded and coriaceous at the base ; ending at the truncated mouth in a

as long, and often somewhat longernarrow, slightly auricled, naked band; imperfect blade

than, the sheath, lanceolate, acuminate, broad and rounded at the base and decurrent;

Ugule very long, *5 to 1 in., truncate, toothed. Leaves linear-lanceolate, 6 to 8 in.

long, *7 to 1 in. broad; rounded at the base into a short *1 in. petiole; at the tip

produced in a setaceous point; glabrous above, except for scabrous points near the

margins, glaucescent beneath, scabrous on one or both margins ; secondary veins

6 to 8, intermediate usually 4 to 5 ; no regular transverse veinlets, but frequent

pellucid glands having that appearance on the lower surface; leafsheaths smooth,

striate, ending in a smooth callus and truncate edge; Ugule rather long, faintly

ciliate. Inflorescence a large spreading panicle of spicate branchlets; spikelets in verticils

of about 10 to 20, supported by yellow chaffy white ciliate bracts; rachis smooth,

spikelets slender, *6 to *8 in. long,

often curved, *1 in. broad, those bearing fertile flowers mixed with few sterile ones;

slender, 1 to 3 in. long between the verticils;

empty glumes 1 to ovate-acute, white-ciliate ; then one male flower, followed

by 1 or 2 hermaphrodite flowers; flowering glumes elliptic, acute or faintly emarginate,

many-nerved, white-ciliate on the edges, convolute; palea shorter, often much shorter,

ovate obtuse, 2-keeled, ciliate pn the keels, that of last flower not keeled, convolute,

ciliate only at the tip. Stamens long, exserted; filaments at first connected in a short

thick tube, afterwards in a long, very membranous one ; anthers long, greenish-yellow,

long hirsute, apiculate. Ovon*y narrowly ovoid, much acuminate, pubescent, ending in a
long style divided above into 2 white stigmas. Caryopsis elongate, oblong, cylindrical,

acuminate. Gigantqchloa albociliata, Kurz For. Fl. Burma ii. bob.
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Throughout Burma, chiefly in mixed forests. Collected by Falconer in Bloulmein,
Brandis in Houndraw valley and Toungnyo in 1880; Dr. Mason in Toungoo Hflk
in 1857; Kurz in Thanngyin. and Pegu Yomas in 1871; J. W. Oliver at Pyinmana

1891; P. J. Carter in Pegu; W. T. Mcllarg in 1
Tins is the well-known Wapyugale (little white bamboo), also Wagok of Tenas

senm, and it is easily recognized by its narrow, white-ciliate, curved spflcelete, by th
absence of a terminal imperfect flower, and by the long ligules of tho culm sheath.
From the dates given by collectors it appears to havo flowered in 1857, 1*71, l^SO,
1891-92. It is a species of very little value, and is even trouble* mo in tho teak

plantations.

Plate No. §\.—Oxytenanthera albociliata, Munro. 1, leaf-branch; 2, part of flower-

panicle,

—

of natural size; 3 & 4, culm-sheath—reduced to half; 5, Bpikelet; 6, empty
glume; 7, flowering glume; 8, palea; 9, palea of last flower; 10, staminal tube and
anthers of lower male flower; 11, anthers; 12, ovary and stigmas

—

enlarged. (No. -\

from Kurz' figure in the Herbarium of the Koyal Botanic Garden, Calcutta ; tho r< -t

from his Thaungyin specimens.)

3. OXYTENANTHERA 6INUATA, «. Sp. Gamble.

Calms and culm-sheaths not known. Leaves 10 to 12 in. long, 1*2 to 15 in.

broad, oblong-lanceolate, acuminate; rounded almost cordatdy at tho base into a *5 in.

long, broad, thick, hairy petiole ; ending above in a scabrous, twisted, setaceous point

;

somewhat scabrous above, softly pubescent beneath, scabrous on the edges ; main vein

hardly prominent, secondary veins 10 to 12 pairs, intermediate 7 to 8 ; leaf.sheath

glabrous or slightly pubescent, faintly striate, keeled, ending in a narrow ciliate eallu

and bearing a few long deciduous bristles ; Ugule rather short, thickly pubescent. Injhres-

eence a panicle with spicate branches bearing round heads of sterile and fertile spike-

lets ; rachis sinuate, softly pubescont, joints #5 to 1*5 in. long
; heads up to *5 in. in

diameter; spikelets narrow, conical, *3 to '4 in. long, acuminate, minutely hairy, bearing

2 to 3 empty glumes and then 2 to 3 fertile flowers; empty glumes ovate, mucronate,

ciliate on the edges, many-nerved
;

flowering glumes similar but longer, and longer

mucronate, the uppermost convolute
;

palea of lower flowers blunt or bifid, 2-keeled,

ciliate on the keels, 2- to 3-veined between, that of upper flowers long-acuminate,

labrous, not keeled. Stamens exserted, tube at first thick, enclosing the ovary, afterwards

elongate, membranous; anthers narrow, connective produced into a hairy acumen. Ovary

broadly ovate, hairy, surmounted by a long hairy style and plumose stigma. Caryopsis

not known.

Malaya : collected at Serumban in Sunjei Ujong in 1885 (Herb. Singapore).

A very little known kind, said to be used for making baskets and to be called

Polcoj lulu minialc. I also consider Ridley's specimens from Gunong Panti and Hulu

Kahary, Johore, to belong to this, though they have only one fertile flower and a glab-

rous spikelet.

Plate No. 62.

—

Oxytenanthera sinuata, Gamble. 1, leaf-branch ; 2, flower branchlet

S

of natural size ; 3, spikelet ; 4, empty glume ; 5, flowering glume of uppermost flower
;

,
palea of lower flowers ; 7, palea of upper flowers; 8, staminal tube; 9, anther;

10, ovary with style and stigmas— enlarged.
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4. OXYTENANTHERA PARVIFOLIA, Brandt* MS.

Apparently a large-sized bamboo. Culms up to 3 in. in diameter. Culm-sheaths

8 to 9 in. long, 8 to 10 in. broad, covered on the back with appressed brown hairs,

rounded at the top and truncate, striate ; imperfect blade 2 to 3 in. long by about 1 in.

broad, ovate-acuminate, rounded at base and decurrent on the top of the sheath in a

narrow, naked, slightly auricled band ; ligule rather broad, dentate. Leaves linear-lanceo-

late, 3 to 5 in. long, about *5 in. broad ; rounded at base in a short '1 in. petiole
;

the apex with a short subulate twisted point ; smooth above, except on the marginal

veins which are scabrous, pale and slightly pubescent beneath, scabrous on one or both

margins ; leaf-sheaths hairy at first, afterwards ending in a prominent callus and

furnished with a few deciduous bristles at top ; ligule long, acute, faintly dentate,

pubescent. Inflorescence a large panicle of spicate branchlets bearing verticils of spikelets

4 to 10 to the verticil, supported by small polished bracts; rachis thin, wiry, 1 to 2 in

long between verticils. Spikelets narrow, *6 to *8 in. long by '1 to '2 in. broad, glabrous

many fertile mixed with few sterile ; empty glumes 2 to 3, ovate, mucronate, glabrous

striate near the tip ; after them usually 2 hermaphrodite flowers, then one imperfect

;

flowering glumes similar but longer
;
palea as long as flowering glume, 2-keeled, shortly

ciliate on keels, shortly emarginate, 3—5-nerved on back ; that of final flower not keeled,

concave, glabrous. Stamens exserted; anthers rather short, obtuse. Ovary hairy, ovoid-

acuminate ; style long, slender, with 1-2 shortly plumose stigmas,

Yonzalin Valley in Burma, collected by D. Brandis in March 1880.

This species is distinguished from 0. nigrociliata and 0. albociliata by its having

the edges of the glumes not ciliate and by its small leaves. It is known, according

to Brandis, as Tseikdoo-mindoo (Burmese) ; Wamo (Karen).

Plate No. 63.

—

Oxytenanthera parvifolia, Brandis. 1, leaf-branch; 2, part of flower-

panicle —of natural size; 3, culm-sheath

—

somewhat reduced ; 4, spikelet ; 5, empty glume;

6, flowering glume ; 7, lower flower palea ; 8, uppermost flower palea ; 9, ovary and

style

—

enlarged. (All from Brandis' specimens.)

5. Oxytenanthera Thwaitesit, Munro in Trans. Linn. Soc. xxvi. 129.

A straggling or subscandent, gregarious, reed-like bamboo. Culms 10 to 12 ft.

long, or longer, about 1 in. in diameter, smooth, usually ending in a curved whip

with verticils of small branchlets and very small leaves; branched from the base, the

branchlets verticillate and sheathed ; leaf- and flower-bearing branches on the same culm

:

nodes prominently jointed ; internodes 12 to 18 in. long, rough, hirsute when young,

walls thin, *1 to '2 in. thick. Culm-sheaths about 6 in. long, 3 to 4 in. broad,

those of thicker shoots covered on the back with appressed, light brown hairs; those

of younger and thinner shoots nearly glabrous, yellow, shining, the base ending in

a coriaceous, separable ring, truncate at the mouth, ciliate on the margins, especially

at the top ; imperfect blade ovate, acuminate, 3 to 5 in. long by 1 in. broad, rounded
at the base and then again decurrent along the top of the sheath, and ending in

large, rounded, falcate auricles which are tipped with stiff curved bristles ; liguh

of larger older sheaths very long and long-fimbriate, that of younger and smaller ones
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ow, erose. Leaves very variable in size, those of old culms often 8 to 13 in.

long, 1 to 1*5 in. broad; lanceolate acuminate, rounded or unequally att rotate at the base
into a -1 to *2 in. petiole; above ending in a -harp, twisted, setaceous point; glabrous
above, and with scattered hairs below, especially when young, mar ins jabrous; main
veins narrow, yellow, shining below, not prominent above, secondary veins about 8 to 10
with 7 intermediates; no transverse veinlets, but few pellucid gland ihshaths striate,

often very hirsute, keeled, ending in a rounded callus, those of larger loaves prod urod at

the mouth to meet the ligule, those of smaller leaves ending in falcate auricles with a
few long, stiff, deciduous bristles; ligule variable, sometim. i long, sometinu very narrow
Inflorescence a huge, often leafy, panicle, with spicate pranchleta bearing hej Is of more
or less closely-packed spikelets, supported by small ovate bracts; the heads near the

main rachis very large, 1*5 to 2 in. in diamet r, those at the ends of the brancldets

small, few-flowered, average heads about 1 in.; rachis smooth, striate. SjfU lets oft.n in

pairs, *3 to '4 in. long, acute, pale, usually 1-flowered ; empty glumes 2 to 3, ovate,

mucronate, many-veined, sometimes ciliato on tho edges; flov, lug glume ovate-acute,

sharply and strongly mucronate, filiate on the edges and somewhat pubescent near the

top; palea concave, glabrous except the ciliate point, convolute, blunt. Stamens exserted,

tube at first short and thick, afterwards elongated and very thin; anthers narrow, long-

apiculate, the tip hairy. Ovary ovate-acuminate, produced into a hairy style which is

divided at the top into 3 short plumose stigmas. Caryopsis elliptic-oblong. »2 to *3 in.

long, glabrous, except the long mucronate apex formed by the base of the style which

is hairy, embryo conspicuous. Beddome Ft. Sylv. cexxxii. tab. cocfxii. Di.m>j:ocai-\.mus

monadelphus, Thivaitcs Emm. Plant. Zevl. 876.

South India and Ceylon at from 3,500 to 0,000 feet deration. It occurs in

abundance in places on the Nilgiris, such as in ravines below Coonoor, Kotagiri,

Melkunda, Sispara, in the Ochterlony Valley, &c. It is also found in the Anamalai

and the Palghat Hills and the hills of Travaiu ore. It w s also collected by Beddome

in Kurnool. I have also specimens from Wvnaad collected by Mr. Bhodcs Morgan,

and specimens from Travancore from J. F. Bourdillon. Trimen's Ceylon pecimens came

from Rangula Hill, 4,000 feet.

It is at once recognized by its whipdike climbing branches and long-ciliate

sheaths. I have examined an immense number of spikelets, but cannot find one which

has more than one flower, although Beddome says 1 to 3 are fertile. Beddome says

that in the Anamalais it is called Watte, and that the leaves are used for thatching;

I never heard of its being used for any purpose on the Nilgiris, It is very frequently

in flower, and I am not sure that it dies down after flowering. Wight's specimens were

collected in Nilgiris in 1847 and 1851; C. B. Clarke's at Coonoor in 1870; G. Kii

in Ochterlony Valley in 1878; Beddome's in the Anamalais in 1865 and 1871; my own

in various places in 1883 and 1889. In flower it much resembles Dendrocalamus stri tus
t

and it is said by Munro to be this plant which is represented as that species in Plate

70 of Roxburgh's Coromandel plants; but it must, however, be noted that the Plate does

-

-

not show monadelphous stamens. In my opinion it merely represents a poor specimen

of Dendrocalamus sirictus.

Plate No. 64.

—

Oxytenanthera TJncaitesii, Munro. 1, leaf-branch ; 2, part of flower-

panicle

—

of natural size; 3, culm-sheath ; 4, culm-sheath of young shoot—someiohat reduced; 5,

spikelet; 6 & 7, empty glumes; 8, flowering glume; 9, palea; 10, staminal tube (young)

Ann. Roy. Bot. Gard. Calcutta, Vol. VIt
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and stamens, style and stigmas; 11, staminal tube (older) opened out; 12, anther,- 13,

ovary, style and stigmas; 14, caryopsis; 15, leaf-sheath of large leaves. (No. 11 from

Beddome's figure; the rest from my own specimens.)

6. Oxytenanthera monostigma, Beddome Flora Sylv. ccxxxiii.

A medium-sized strong bamboo. Culms nearly solid, 10 to 15 ft. or more high, about

1 in. in diameter, densely covered with soft, pale yellow, velvety tomentum ; nodes not very

prominent; internodes long. Culm-sheaths thin, papery at the edges, striate, sparsely covered

with white appressed stiff hairs, 6 to 9 in. long, about 3 in. at the base, and gradually

attenuate upwards to the apex which is rounded on either side and has a deep sinus, to

the bottom of which the imperfect blade is affixed; imperfect Made about 3 in. long, linear-

lanceolate, striate ; ligule long, often deeply fimbriate. Leaves variable in size according as

they grow on leaf-branches or mixed with the flower spikes, pale green, 6 to 8 in. long,

1*5 in. broad, linear-lanceolate, acuminate, rounded at the base unequally into a *2 to '3

in. flat petiole; ending above in a setaceous twisted point; glabrous above, except for the

scabrous points on veins near the margin and on the midrib, sparsely hairy and pale

beneath, scabrous on one side of the margin ; main vein yellow shining beneath, inconspicuous

above, secondary veins 7 to 12, intermediate 5 to 7; leaf-sheaths striate, glabrous, or with

scattered appressed hairs produced at the mouth to meet the ligule; ligule long, often *3

in., acute or rounded. Inflorescence a large terminal panicle of spicate branchlets bearing

dense globular heads of spikelets, heads often very large, especially at the main nodes

of the central rachis, where they often reach 2 to 2*5 in. in diameter; rachis rounded,

smo6th, striate. Spikelets *8 to 1 in. long, glabrous, less than 1 in. broad, long-spinose-

apiculate, very numerous, fertile and sterile about equal in numbers; only one flower; empty

glumes 2 to 3, lower small, ovate-mucronate, upper ovate-lanceolate, mucronate; flowering

glume long, narrow, linear-lanceolate, long-mucronate, convolute
;
palea shorter than flowering

glume, concave, not keeled, blunt. Stamens exserted, tube short and thick at first, after-

wards long-cylindric ; anthers long, about *2 to *3 in., narrow, long bristly-apiculate, the

bristle somewhat hairy at the apex. Ovary ovate-acuminate, rounded, glabrous, ending

in a long glabrous style, terminating in a feathery, or, in older flowers, a curved,

thickened stigma. Caryopsis narrow, linear-oblong, grooved, ending in a conical mucro

formed by the persistent base of the style, embryo conspicuous. Beddome Icones Plant.

Ind. Or., tab, ccxxxiv. 56. Bambusa Ritcheyi, Munro in Trans. Linn, Soc. xxvi. 113.

Schizostachyum hindostanicum, Kurz in Proc. As. Soc. Beng. xlii. 232.

Western Ghats and hills of South-West India from Mahabaleshwar to the Anamalai

Hills. Collected by Ritchie at Kala Nuddi in 1852, No. 820; Brandis on Sattara Ghats,

1870; R. S. Fagan at Mahabaleshwar, 1892; W. A. Talbot in North Kanara, Nos. 857,

905, in 1884, also in 1889; R. C. Wroughton in Poona district and A. D. Wilkins in

Ahmednagar, 1892; Beddome in Anamalai Hills; Brandis in Coorg.

I feel sure I am right in identifying Bambusa Ritcheyi, Munro, with Oxytenanthera

monostigma., Beddome ; and to this Munro himself (see MS. note in Kew Herbarium) agreed.

The species is very well marked by the velvety culms, narrow culm-sheaths, long narrow

pointed spikelets with only one flower, and glabrous ovary and style. The leaves are

very variable, but Brandis' specimens and Munro's descriptions agree well with those sent

by Bombay officers, and the narrower, smaller leaves belong mostly to flowering branchlets.
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Ritchie gave the vernacular name as Chootnarce ; Brandtf specimens boar the names C/mca,
chiivan, chawa; Wronghton's and Wilkins' specimons those of //*/,*, udhc, mang^ imdali
Ritchie says it is used for basket-work; Wroughton that it is one of the common it bamboos
largely cut and used for all purposes, but not really very good. 1 am not sui that the
stigma is always undivided, for I havo found some that separated on maceration, and I em
rather m doubt whether Munro's specific name should not hav, precedence, I cannot traet
this species with certainty in Dalzell and Gibson's Bombay Flora, but it may be what i

meant by the Chiwaree bamboo identified by him as Bambusa Arumb Klein•in, Aces
Linnwa, ix. 471, though the description does not agrcr.

Plate No. §b.— Oxytcnanthcra monosfi-fma, Beddome. 1, leaf-branch; 2, part of flower-
panicle; 3, portion of culm with sheath; 4, culm-sheath—of natural <v, ,

f
Bpikel«t;

6, empty glume; 7, flowering glume; 8, palea; 9, stamina! tube and anthers; 10*

anther; 11, ovary, style and feathery stigma; 12, caryopsia—enlarged, (No. {'from
fresh Bombay specimens; rest from Brandis' Sattara specimens.)

7. Oxytenanthera Stocksii, Munro m Trans, JAnn. Soc. xxvi. 130.

A slender bamboo. Culms grey-green, glabrous or covered with close soft pubes-
cence, solid or with a small cavity, with few branches i'rom the nodes whicl

marked by a ring and soft pubtscence; internodes G to 12 in. long. Culm-shca'/is

i are

s«»mo-6 to 9 in. long, 3 to 7 in. wide at base, tapering gradually upwards and
what concavely truncate at top; densely appressed brown hairy on the back, eiliuto on tin-

margins; imperfect blade subulate acuminate, rounded at the base, Mini again expanded
into a rounded, wraved, long-fringed auricle on the top of the sheath; ligule. Ion" •;;

in., deeply fimbriate, conspicuous. Leaves linear-lanceolate, 4 to 8 in. lone -4

to '7 in. broad, rounded or attenuate at the base into a very short *1 in. petiole;

at top ending in a setaceous point; glabrous above, except near the edges where the

veins are scabrous, glabrous or hairy below, scabrous on the margins; main vein narrow

pale, shining beneath, secondary veins 5 to 6 with 6 or 7 intermediate, not prominent

leaf-sheath striate, glabrous or at first pubescent, mouth somewhat produced; ligule rather

long, dentate. Inflorescence a large panicle of spicate heads, with many closely-packed

spinous spikelets, the heads supported by rounded chaffy bracts; rachis smooth, striate,

the distance between verticils 1 to 2 in. ; heads 1 in. in diameter. Spikelets *4 to "5

in. long, narrow, glabrous, mucronate, many fertile mixed with a few sterile. Empty

glumes 2, ovate-mucronate, 5- to 7-nerved ; then two hermaphrodite flowers
; flowering glumes

ovate, sub-acute with a strong mucro on the back; palea of lower flower as long as

flowering glume, 2-keeled, ciliate on the keels, 5-nerved between, blunt, that of upper

flower concave, convolute, blunt. Stamens long exserted, tube rather persistent; anthers

short, acute. Ovary ovoid, hairy, with a long hairy style and undivided purple plumose

stigma. Caryopsis not seen. Beddome Fl. Sylv. cexxxiii.

Concan, collected by Stocks; by W. A. Talbot at Carwar in 1889, and at Coompta

River in 1884; usually cultivated.

This species is not very well known, but it is recognized by the acute and not

apiculate anthers and 2-flowered spikelets. I have, as did Brandis, examined many

spikelets without finding the 2- to 3-fid stigma. All I have seen are undivided. Talbot

gives the Kanara name as Konda man, but says the commonest name is Mace (Mes?).

I think that an Oxytenanthera collected by myself in the S. E. Wynaad, Nilgiris, with

Akn. Rot. Bot. Gard. Calcutta, Vol. yil.
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narrow leaves, long petioles, and a narrow papery culm-sheath much resembling that

of Dendrocalamus strictus, which this does to some extent, may probably prove to

be this species; but there is not enough evidence as yet.

Plate No. 66.— Oxytenanthera StocJcsii, Munro. 1, leaf-branch; 2 & 3, flowering

branches

—

of natural size; 4, culm-sheath

—

slightly reduced \ 5, spikelet; 6, empty glume
;

7, flowering glume; 8, palea of lower flowers; 9, palea of upper flowers; 10, anther;

II, ovary and stigmas

—

enlarged. (All from specimens received from Mr. W. A. Talbot.)

\

8. Oxytenanthera Bourdilloni, n. sp Gamble

A moderate-sized bamboo forming open clumps with rather a straggling habit. Culms

with long internodes. Culm-sheaths coriaceous in texture, 6 to 12 in. long, often 6 in.
to

for a few stiff black hairs below, striate, only slightly narrowedbroad, glabrous except

at the truncate top; imperfect blade 2 to 3 in. long, triangular, very sharply mucronate,

striate, glabrous except for a few stiff black hairs within, decurrent at the base into

rounded, recurved, entire wings which line the whole of the upper edge of the sheath;

ligule *2 in. long, glabrous, faintly serrate. Leaves linear-lanceolate, acuminate, thin, 6 to

9 in. long by 1 to 1*5 in. broad ; unequally attenuate at the base into a *2 in. long

petiole ; ending above in a twisted scabrous point ; smooth above, except near the

margins and midrib where there are scabrous papillae, smooth below, edges scabrous

;

main vein narrow shining below, secondary veins not prominent, 7 to 8, with usually 7

intermediate ; leaf-sheath striate, soft, ending in a pair of shining calluses with a depression

between, one often rounded, short, the other long, almost acute, slightly produced at the

mouth to meet the ligule ; ligule long, serrate. Inflorescence a large panicle of spicate

many spikelets, the heads about 1*5 in. apart

and 1*5 to 2 in. in diameter; rachis soft, striate, fistular. Spikelets *7 to *8 in. long

by *1 to 2 in. broad, 3-flowered, mucronate, glabrous except on the edges of the palea

;

empty glumes 2, *2 to *4 in. long, ovate, mucronate, many-nerved
;
flowering glume '6 to

•7 in. long, mucronate, that of lowest flower longer that the next
;
palea 2-keeled,

ciliate on the keels, obtuse, 3-nerved between keels, that of uppermost flower only

branchlets bearing globular heads of

grooved on the back above and there ciliate, acute

;

terminal rachilla ciliate, with a

short setaceous imperfect flower. Stamens exserted, tube thick when young, anther

apiculate. Ovary ovoid-acute, hairy, surmounted by a hairy style dividing into 3 small

sub-plumose stigmas. Caryopsis linear- oblong, #4 in. long, crowned by the hairy persis-

tent enlarged base of the style, grooved on one side, embryo conspicuous.

Western Ghats of Travancore : " grows only on steep precipitous places and wet

rocks at elevations of 3,000 to 4,000 ft."

—

J. F. Bourdillon.

This interesting species is at once recognizable from the rest by its soft texture,

leathery sheath, the curious calluses on the leaf sheath, and the long 3-flowered spike-

let. The flowers seem to be all hermaphrodite, the uppermost only producing seed

;

but the available specimens are rather old, and many spikelets have had to be examined

1889,

and I obtained specimens through the kindness of Mr. M. A. Lawson, the Director

of the Botauical Department in South India. Afterwards, Mr. Bourdillon kindly pro-

cured me the leaves and culm-sheaths, and I have great pleasure in associating his

name with his discovery. Judging by the culm-sheaths, the culms must reach 2 in.

to find the stamens. It was first collected in flower by J. F. Bourdillon in

J - -*
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in diameter at least. The long flowering glume of the lowest flower gives the spik

let the appearence of being double.

Plate No. 67.— 0xytcnanthera Bourdiltoni, Gamble. 1, leaf-branch ; 2, part of flowerii ©
panicle ;—of natural size 3, culm-sheath—somewhat reduced ; 4, spikelet ; 5 & 0, empt\

glumes
; 7, flowering glume

; 8, palea of lower flower ; 9, palea of uppermost flower

;

10, staminal tube and stamens; 11, terminal rachilla; 12, ovary, style and stigmas; 13

& 14, caryopsis

—

enlarged. ...

Sub-tribe 3.-DEHDR0CALAME/E.

Spikelets 2- to many-flowered, usually in heads on the tranche* of a panicle;

ovary hairy above ; caryopsis small with a crustaceous pericarp .... 7. Dcndroczlamtts.

Spikelets 2-flowered, in heads on the branches of a panicle; ovary glabrous

above ; caryopsis large with a thick fleshy pericarp 8. J/< loealamus.

Spikelets 1-flowered. ' • «

Caryopsis small, depressed globose, with crustaceous pericarp • • • • . 9. Pseudottaehyum.

Caryopsis elongate, beaked.

Pericarp crustaceous . • ••«•»•••% 10. T<ino&lachyuyn.

Pericarp thick, separable • . . • 11. Cephakstaehyum.

7. Dendrocalamus, Necs.
«

Arborescent bamboos, always unarmed, sometimes of very largo size. Culms usually

erect from a densely ramified rootstock. Culm-sheaths deciduous, often very large,

variably auricled, usually elongate ; imperfect blade narrowly triangular. Leaves shortly

petiolate, variable in size, sometimes very broad, with no transverse veinlets, but frequently

with pellucid glands instead. Inflorescence a large compound panicle, the spikelets

usually in round congested heads in long spikes. Spikelets ovate, acute or obtuse,

flowers few, rarely more than six, usually hermaphrodite. Empty glumes 2 to 3, many-

nerved, ovate, acute or mucronate. Flowering glume similar to empty glume. Palece

ovate, acute or truncate or emarginate or cleft, those of lower flowers 2-keeled, ciliate,

those of uppermost flower usually rounded on the back and not ciliate. Lodkxdes none

or very scarce. Stamens 6, filaments free ; anthers mucronate or with tufted hairs.

Ovary ovoid, or sub-globular, often depressed, hairy above ; style long, usually hairy, base

persistent ; stiyma usually simple. Caryopsis small, the seed surrounded by a crustaceous

or hardened pericarp, the position of the embryo not usually visible on the surface.

Distkib.—Sixteen species are, so far, known, consisting of the fifteen here described

and one (D. latiflorus, Munro) found in China and the island of Formosa. Of the Indian

species, one (D. strictus) is the most widespread and common of all Indian bamboos;

the rest are confined to the North-East Himalaya, the Indo-Burmese and the Burma-

Malay regions. D. giganteus is the largest of the Indian bamboos.

Analysis of the species.

Spikelets in spinous, congested, spicate heads, leaves usually narrow

—

Section I.

1
Spikelets usually hirsute, caryopsis rounded.

Anther-tips acute, spikelets moderately hirsute 1. D. tfridvn.

Anther-tips blunt, spikelets very silky-hairy

Spikelets usually glabrous, caryopsis elongate .

2. D. sericens.

3. D. membranaceut.
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Spikelets in large, soft, congested heads, leaves usually broad

—

Section II.

Spikelets acute, culm-sheaths very hairy.

Heads large, V5 in. broad, dark-coloured ; leaf- and culm-sheaths

conspicuously fringed 4. D. sikkimemis.

Heads not more than 1 in. broad, pale ; leaf-sheaths naked, calm-

sheaths little fringed

Spikelets blunt, culm-sheaths glabrous or nearly so.

5. D. Hookeri.

Culm- and leaf-sheaths not fringed .*... 6. J). Hamiltonii.

Culm- and leaf-sheaths long-fringed 7. D. patellaris.

Spikelets few, in small heads, many sterile

—

Section III.

Spikelets long, ovate-acute.

Culm-sheaths broad, nearly glabrous, ligule long, palea bifid . . . 8. D. giganteas.

Culm-sheaths hirsute, ligule short, palea acute . . 9. D. calostachyus.

Spikelets short, blunt; culm-sheaths elongate, thin 10. D. longispathus.

Spikelets short, ovate. • ••-..
Heads moderately large, many-flowered . 11. D. Brandisii.

Heads small, few-flowered.

Leaves without fringed auricles 12. D. flagellifer.

Leaves with long-fringed, auricles ...... 13. J), longifimbriatus

Leaves unknown.

Spikelets small, in soft, rather large, heads .••... 14. D. Parishii,

Spikelets large, white, and in soft, loose heads 15. D. Collettianus.

SECTION I.

1. Dendrocalamus strictus, Nees in Linnoea ix. 476.

A deciduous, densely-tufted bamboo, with strong culms which are solid, or with

only a small cavity. Culms variable in size according" to climate, 20 to 50 ft. high, 1 to

3 in. in diameter, glaucous-green when young, dull green or yellowish when old
;

nodes somewhat swollen and in open situations bearing leafy, often deflexed, branches

even from the base, lower nodes often rooting ; internodes short, 12 to 18 in.

long ; upper branches curved, drooping; walls thick. Culm-sheaths variable, lower

ones shorter, 3 to 12 in. long, covered on the back with golden brown stiff

hairs, sometimes glabrous in dry localities, striate, rounded at the top, ciliate at the

edges, very slightly auricled ; imperfect blade triangular, subulate, hairy on both sides,

especially within; ligule narrow. Leaves linear-lanceolate, varying from 1 to 2 in. long in

dry localities, up to 10 in. in moist ones, and *2 to 1*2 in. broad; rounded suddenly at

the base into a short petiole
;

gradually narrowed upwards into a sharply aci

twisted point ; rough and often hairy above, softly hairy beneath, scabrous on the edges

;

main vein prominent, secondary veins 3 to 6 pairs, intermediate 6 to 8, no transverse

veins, but frequent pellucid dots between the veinlets ; leaf-sheaths striate, hairy, ending

in a prominent callus and short auricle with a few wavy, deciduous ciliae ; ligule

narrow, serrate. Inflorescence a large branching panicle of large, dense, globular heads,

1*5 to 2 in. apart ; rachis rounded, smooth. Spikelets spinescent, usually hairy, the

fertile intermixed with many sterile smaller ones, *3 to *5 in. long and *1 to *2

in. broad, with 2 to 3 fertile flowers ; empty glumes 2 or more, ovate, spinescent,

many-nerved
; flowering glumes ovate, ending in a sharp spine surrounded by ciliate

tufts of hair
;
pale& ovate or obovate, emarginate, lower ones 2-keeled, ciliate on the

mi
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keels and 2-nerved between them, uppermost not keeled, oft n nearly glabrous, 6 to

8-nerved. Stamens long-exserted, filaments fine; anthers yellow, shortly apiculate. Ovary

turbinate, stalked, hairy above and surmounted by a long style ending in a purple

feathery stgima. Caryopsis brown, shining, ovoid to sub-globose, -3 in. long, hairy above,

beaked with the persistent base of the style, pericarp coriaceous. Miq. FL Jul. Bat. iii.

421; Munro in Trans. Linn. Soc. xxvi. 147; Btddom* FL Sylv. ccxxxv. /. cccxxv;

Brandts For. Flora 569, t. 70; Kurz For. FL Burma ii. 558, Jnd. Forever I 346 ; Voigt

Hort. Sub. Calc. 718. Bambos stricta, Roxb. Corom. PL i. 58, t. 80. Bamhusa stricta,

Roxb. Hort. Beng. 25, FL Ind. ii. 193 ; Kunth in Journ. de Phys. (1822) H3, Fmtm. 41
;

Schultes Syst. Veg. vii. 1339 ; Ruprecht Bamb. 5G, tab. xii, fig. 56 ; Sleudel Syn. 330 ; Dal*.

and Gibs. Bomb. FL 299. Bambusa verhcillata, Bottler (according to Munro). Bamhusa

pubescens, Lodd. in Lindl. Penny Cycl. iii. 357 (1835). Bambusa tan<ea, Buck.-Hum. in

Wall. Cat. 5038A.

Dry hills throughout India and Burma. It is found to the north in the Punjab

Salt Range, and extends down along the base of the Himalaya and in tho Siwalik

Range to Nepal, but does not occur in Sikkim or in the Assam Valley. It is common
throughout the hills of the Eastern and Western Ghats and of Central and South India,

ascending to 3,000 ft., and is found in the Eng and drier upper mixed forests throughout

Burma, but is absent from Ceylon. Southwards, it is said to extend to Singapore and

Java (Buse and Munro). In the valleys of Burma and South India it reaches a large

size with hollow culms, longer leaves and culm sheaths ; but in the dry Deooan hills

1 in the Siwaliks it i3 small and has nearly solid culms, small leaves and sheatl

It has been found o ly glabrous-flowered, variety, in tho Great Cocoa

Islands by Dr. D. Prain (Voyage of the ' Investigator ').

This is the most common and most widely spread and most universally used of

the Indian bamboos, and is commonly known as tho * male bamboo/ Its culms

are employed by the natives for all purposes of building and furniture, for mats,

baskets, sticks and other purposes. It furnishes, when solid culms are procurable,

the best material for lance shafts. In Burma, when large culms are obtainable,

they are much in request for masts for native boats. It flowers gregariously over

large areas, as it did in the Central Provinces in 1865 ; in Garhwal in 1879
;

in Oudh in 1880 ; in Kurnool in 1887 ; in the Golgonda Hills in 1890, and in

North Arcot in 1891; but it may be found flowering sporadically, a few clumps at a

time, almost every year, in any locality, and such clumps then usually die off. These

flowerings, however, do not produce as much good seed as when the gregarious flowering

takes place. The flowers appear in the cold season between November and April, the

seed ripening in June. The leaves fall in February or March, and the young new

ones appear in April. The young culms are rather late, usually beginning to appear

in July some time after the rains begin. It is locally known in North India as Bans

and Bans kaban; it is Karail (Bengali), Salia bans (Uriya), the Telugu Sadanapa Vedru

or kauka ; the Burmese Myimoa. Dalzell and Gibson give the Bombay names ' Bans '

and ' Oodka, 1 but a series of specimens received from Bombay from Messrs. Wroughton,

Millett, Osmaston, Fisher, Betham, show Oodha to be Bambusa Ritcheyi (Oxytenanthera

monostigma), and that this species is called Mes (Poona), Manwel, bundhi (Thana), Kania

icdn (Panch Mahals). In size of culm and in the size and characters of the culm-

sheaths leaves and spikelet heads it is most variable. On dry hill slopes in the

Siwaliks on the rocky hills of Central India {e.g., Mount Abu) and the Deccan, it
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is small with narrow, very hard, nearly solid culms, small often hairy culm-sheaths,

and short leaves ; while in Burma, in Bengal, and in moister localities in South India,

the culms are much larger, the culm-sheaths longer and stouter, and the leaves longer.

It is very easily grown either from seed or from root offsets, and the culms take

5 years to form clumps in favourable localities. On its growth and cultivation, Colonel

Doveton's excellent paper in * Indian Forester] vol. ix, p. 529, may be consulted. The

following account of its uses in the Central Provinces (and indeed the remarks apply

really to all places in India when it is the principal species) is worth quoting from

that paper:—" This bamboo is used for rafters and . battens, spear and lance-shafts,

" walking sticks, whip handles, stakes to support sugarcane, for the manufacture of

" small mats used like slates in roofing, mats for floors, covers of carts, sieves, hand

"punkahs, umbrellas, light chairs and sofas, vessels for holding grease and oil, bows,

"arrows and cordage, and for the manufacture of many other minor articles. It is

"also used for the buoyage of heavy timbers in rafting, and when converted into

"charcoal, is in request for the finer smith's work. Dry stems are also used for

" torches, and the production of fire by friction. The leaves are much sought after

"as food for buffaloes and are fairly good fodder for horses. The seed is used in

"times of famine as food grain, and while wheat sold at 12 seers for the rupee,

" bamboo seed sold at from 40 to 50 seers. It will probably come into use for the

"consolidation and support of embankments."

Plate No. 68.

—

Dendrocalamus strictus, Nees ; the larger leaf- and flower-bearii

variety. 1, leaf-branch ; 2, part of flower-panicle,

—

of natural size ; 3, culm-sheath

reduced to about \ ; 4, spikelet ; 5, flowering glume ; 6, palea ; 7, anther ; 8, ovary and

o

style; 9,10 caryopsis ; 11 leaf-sheath

—

enlarged. (1 to 9 from a specimen gathered by
myself in the Northern Circars, 10, 11 from Dehra Dun specimens.)

Plate No. 69.

—

Dendrocalamus 8trietu8, Nees ; the smaller leaf- and flower-bearino-

variety of the Deccan and Carnatic. 1, leaf-branch ; 2, part of flower-panicle

—

of natural

size; 3, culm-sheath

—

reduced; 4, spikelet

—

enlarged (all from my Madras specimens); A.

spikelet of the variety (var. Prainiana) from Table Island, Great Cocos ; characterized by
smaller spikelets, fewer flowers and nearly glabrous flowering glumes.

Note.—(The excellent figure by Fitch in Brandis' Forest Flora shows almost better

than either of these two Plates the most usual form and size of the flower-heads.

The fig. 80 of Koxburgh's Coromandel Plants is a poor one, but represents, in my
opinion, this species and not, as Munro says, Oxytenanthera Thwaitesii. The spikelet

shows separate and not monadelphous stamens.)

2. Dendeocalamus sericeus, Munro in Trans. Linn. Soc. xxvi. 148.

A densely tufted bamboo with strong culms resembling those of D. sirictus. Culm-
sheaths striate, long-ciliate on the edges, covered with stiff bristles with swollen bases

;

imperfect blade short, triangular, acute. Leaves lanceolate, long acuminate, 5 to 15 in.

long, -7 to 1 in. broad, usually rounded at the base into a longish petiole; hairy or
hispid above, hairy beneath, scabrous on the edges

; point long, twisted ; main rein
prominent beneath, shining, secondary veins 6 or 7 pairs, intermediate about 7 ; leaf-
sheaths striate, somewhat keeled, strigosely hairy in lines down the sides, ending in a
ciliate truncate callus

;
ligule narrow, fimbriate, serrate. Inflorescence a large pan
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with stout brandies bearing distant globular heads V5 to 2 in. apart and supported by
glabrous or sparsely hairy triangular bracts; rachis rounded, Btriate, hairy above. SpikeUl
ipmescent, acute, densely silky, hairy, the fe 1 with many small steriL

ones, -3-to -4 in. long, with 2 to 3 fertile flowers; empty glume* 2, blunt, many-nerved
densely silky on the edges and upper part outside, glabrous within; flowering glut $ ova* -

acute, or ending in a long, sharp spine and bearded with silky hairs below it; pah a

acute or emarginate, that of lower flowers 2-keeled, ciliate on the keels and hairy on
the wings, glabrous and 8-nerved between the k< Is, that of the uppermost flower Ion

••

acute, rounded on the back, not keeled, silkily hairy at the tip, about 9-nerved
Stamens apparently little exserted ; anthers yellow, bluntly apicnlate and sometimes
minutely penicillate. Ovary narrowly ovoid, gradually ])assing into a long hairy sp-
ending in a purple plumose stigma. Caryop, * not known.

Summit of Mount Parasnath, Chota Nagpore, Bengal, at 4,000 feet, where it hai

been collected by Hooker, Thomson and Kurz, the two latter finding flowers in 3
- .S

and 1871 (?). It is not known from any other localit}

As remarked by Munro, this species has very few definite characters to di

it from D, strictus, but it has a distinct appearance owing to the spreading >ilky

pubescence on the spikelets. I do not find the uppermost palea to be keeled as Munro
describes it, and I consider the blunt anther tips, more pointed palea, and k s depressed

ovary the best characters ; for I have seen some Chota Nagpore pee imens of IK si/ictus

which come near it in the pubescence.

Plate No. 70.

—

Bemlrocalamus scriceus
f
Munro. 1, leaf-branch ; 2, irt of How i-

panicle,

—

of natural she; 3, spikelet
; 4 & 5, flowering glume; 0, palea <>f lower

flowers; 7, palea of uppermost flowers; 8, anther; 9, ovary

—

enlarged, (All from

Thomson's specimens.)

D

3. Dendrocalamus membranaceus, Munro in Trans. Linn. Soc. xxvi. 140.

A moderate-sized strong-growing bamboo forming loose clumps. Culms very straight,

60 to 70 ft. high, up to 4 in. in diameter, when young covered with white powdery

deciduous scurf, green Avhen old; nodes strongly ringed; those near the base bearu

lets; internodes 9 to 15 in. long; upper brandies thin, drooping, leafy. Culm-sheaths

longer than the internodes, 12 to 20 in. long, 5 to 8 in. broad, glabrous outside or

with appressed dark brown stiff hairs, narrowed in the upper third into a dark brown, waved,

fringed auricle to which the imperfect Hade is attached ; imperfect bla<k long, narrow,

reflexed, with brown hairs on both sides, but especially within at the base, 12 to 10 in.

long by about 1 in. broad, tapering to a point; ligule up to '4 in. long, hairy within and

roughly serrate. Leaves on slender branchlet
,
thin, pale, lanceolate, 5 to 10 in. long,

•5 to *8 in. broad, rounded or attenuate at the base into a short petiole finely twisted,

acuminate, hispid above, hairy on the midrib beneath, retrorsely scabrous on the

margins ; main vein prominent, glabrous, secondary veins 4 to 7 pairs, intermediate 7 to 9

leaf-sheaths striate, ending in a callus, cleft nearly to the base, falcate-auricled and with

long purplish cilise, very white-hairy when young; ligule obtuse, very short, hairy

within, longer and ciliate in young seedling specimens. Inflorescence a large compound

panicle with distant globular heads, 1 to 2 in. apart ;
rachis glabrous or often

white-pruinose in the upper part, heads '7 to 1 in. in diameter, spinescent. Spikelets

Ann. Koy. Bot. Gard. Calcutta, Vol. TIL
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slightly compressed, glossy, nearly glab

with 2 to 3 fert flo ipty

•4 to '5 in. long by *1

2, ovate, blunt or acute

to 2 in. broad

ovate, ften ciliate on the ed

flowering gl

ather bl

niucronate, striate, glabrous; palea as long

flowering glumes, :

3-nerved between them, that

those of fl

f ppermost flower

keeled

nded i d

on the keels

ly glabrous,

as

id

few

red Sta exserted, filaments long fine thers yellow, shortly apicu

Ovary ovoid, hairy above, glabrous below, ovate, produced into a long

purple plumose stiy

grooved on one side and somewhat

persistent base of the style; embryo distinct

Caryopm broadly ovate, rounded at base, "2 to

flattened, ending in a sharp

hairy style ending

*3 in. long,

point formed by the

K\ Fo Ft. Burma ii. 560

Moist forests and low ground East Burma down to Tenasserim. It has been

collected Martaban by Wallich in 1827; in the Yonzal ey by Brandis in 1857

and 1862 ; in Tenasseiim by Beddome in 1879 ; in

the Wuntho and Pinhwe forests by J. W. Oliver in 1890.

In its inflorescence, this species resembles glab

the Yomas by Kurz in 1871 ; and

ly be

pikelets,

mis

thii

tak for it. It

leaves, less

howeve

nded at

forms of D. sfrictus, and may
at distinguishable the ly glabr

base, culm-sheaths with waved hairy auricles

and recurved apical leaf and more elongate grooved caryopsis It is d in building

The Burmese names vary, for Kurz calls it Wa-ya, Brandis Wa-yai, watnu, and Oliver Wap

Plate No. 71.

—

Dendrocalamus membranaceus, Miinro

.

flower-panicle natura I s ise culn^-sheath

—

reduced ;

, leaf-branch

;

spikelet
;

part of

palea, stamens

and pistil; 6, palea of lower flower; 7, palea of upper flower; 8, ovary and style; 9,

caryopsis

—

enlarged; 10, leaf-sheath of seedling plant (from plant grown from Bui:ma

seed); 11, leaf-sheath of older plant (all, excepc 10, from Brandis and Kurz' Burma
specimens).

4. Dendroc SIKKIMEN8IS, Gamble in Hooker Ic. Plant, t. 1770?

A large bamb wi ipitose stems and fe Calms larsre, 50 to 60 and

feet high, naked below, branched above, 5 to 7 in. in diameter dark g

more

nodes

ged; internodes 18 in. long rough; walls 15 in. thick. Culm-sheaths large, 12 in. long

by li

broad

3 in.

in. broad, densely covered with a dark golden brown felt of matted stiff hair

the top ; imperfect blade lanceolate iable Hy

broad r rved y on both faces and d

ed, falcate auricle which is fringed with long (often

pale bristles; ligule aboi] 2 m. broad, glab

of ordinary branches 6 to 10 in. long

sharply

by

as long

on each

early 1

te. Lea

the sheath, 2 to

side into a larg

ed, fibr

size

those

oblong-lanceolate, acuminate in a twisted black tip

i

r

variable in

unequal sided

nded at the base into a short

>

to 2 in. broad

thick petiole ooth above iy d rough below, edges scabrous mam
vein prominent, secondary veins not prominent

plants and shoots elliptic-acuminate up to 12 in.

ally about 10 pairs : those of youn
long and 3 in. broad mam ath

prominent, secondary veins 12 pa mediate 7 ; leaf-sheaths

sh o ending in a small ciliate callus and furnished at the edges

auricles fringed with

Inflorescence a large

mooth, glabrous,

itli falcate hairy

stiff bristles ; ligide short, hairy, often long-fringed or fimbriate.

globosepanicle with stiff nodose branches, bearing large red-brown

heads ally 2 in. apart d 1 m. diameter ; rachis dull brown, faintly pubescent

SpikeleU lanceolate somewhat- b •5 to *7 in, long ipty 3 to 4, oval,
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rounded, keeled and ciliate on the keels, otherwise glabrous ; fertile flowers 2 to 3

;

flowering glume ovate, acute, glabrous, mucronate, ciliate on the edges; palea of lower
flowers 2-keeled, densely shaggy on the keels and blunt, sometimes slightly bifid at

the tip, many-veined; palea of uppermost flower not keeled, acute, hairy at tip, many-
veined; final flower sterile, reduced to a thin, papery glume. Stamens exserted, yellow (?)

acute. Ovary sub-globular, hairy, with a short, thick, hairy style and club-shaped hairy

stigma. Caryopsis obovate-depressed, apiculate, shining above with a few hairs, wrinkh I

below. Gardener's Chronicle 6ih June 1890 and 3rd December 1892.

Hills of the North-East Himalaya in Sikkim and Bhutan, 4,000 to 0,000 feet; and at

Tura Peak, Garo Hills, at 3,500 feet. Also cultivated in the Calcutta Botanic Garden,
at Peradeniya in Ceylon, in the Nilgiris and elsewhere from seed collected by It. Pautling

in 1885. Also grown in the Royal Gardens, Kew; at Castlewellan, County Do\wi ai 1

other places in Europe. Our flowering specimens are due to Mr. Pantling's energv.

This beautiful bamboo is the largest in Sikkim, where it has bigger culms than those

of D. Hamiltonii, and is the one preferred by Lepchas and Bhutias for making the

'chungas' for carrying water and milk, and for churning butter. It is known to tin

Lepchas by the name of Pvgriang and to the Ga»os as Wadah (G. Mann). The lea v. -

are said to be poisonous to cattle in Sikkim, and specimens sent for identification

in 1893 to Mr. J. F. Duthie as having caused death to horses who had eaten some

from the same clump, proved to belong to this sp < ies. Mr. Manns splendid Tura

specimens show the ligules as not fringed, but the imperii ct blades bearing beautiful

long-fringed auricles. The species is readily distinguished by its largo flower h< ad

densely velvety felted stem-sheath and the long-ciliate auricles of the leaf-sheaths.

Plate No. 72.

—

Dendrocalamus silcki?ncnsis, Gamble. 1, leaf-branch; 2, part of flow r-

panicle

—

of natural size; 3, culm-sheath (old); 4, apex of stem-sheath from young shoots

reduced; 5, spikelet ; 6, spikelet, open; 7, palea of lower flowers; 8, pah a of nppe

hVwers ; 9, anther; 10, ovary with style and stigma; 11 & 12, caryopsis with section

enlarged. (Nos. 1, 2, 5, 6, 8, 9, 10 from Plate 1770 of Hooker's Icones Plantarum; No. 3

from Mr. G. Mann's Garo Hills specimen; rest from specimens of Mr. Pantling's colleetin .)

6. Dendrocalamus Hookeri, Munro in Trans. Linn. Soe, xxvi. 151,

A large bamboo with csespitose stems and long curving branches. Culms large,

50 to 60 ft. high, usually naked below, much-branched above, 4 to 6 in. in

diameter, dark green, lower internodes somewhat rough hairy, walls about 1 in.

thick ; internodes 18 to 20 in. long. Culm-sheaths large, very broad at base

when old, narrower in younger stems or on the upper branches, about 16 in. broad

at base 8 to 12 in. long, densely covered with black or brown hairs outride,

glabrous inside, narrowed above to 2 to 3 in. where the imperfect blade is inserted,

and furnished with small rounded auricles covered with long stiff cilia?, edges ciliate;

imperfect blade rounded at base, triangular-cuspidate above or elongate-cuspidate, 3 to 7

in. long, hairy above, glabrous below ; Ugule '2 to -3 in. long, glabrous, sharply serrate.

Leaves large, rounded at base into a very short petiole, somewhat unequal-sided,

oblong-lanceolate, with a long twisted, hispid, acuminate tip
;

smooth above, rough

below, and with scattered hairs near the base, scabrous on the edges ;
main vein

very prominent, yellow, shining, secondary veins 8 to 16 pairs, conspicuous, inter-

mediate usually 7 to 8, with pellucid dots between, bars like transverse veinlet>

Ann. Roy. Bot. Gard. Calcutta, Yol. VII.
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apparent when dry ; leaf-sheaths striate, hairy below, glabrous and brown shining above,

truncate or somewhat produced at the mouth, which is sometimes furnished with a

few stiff long bristles, callus large ; Ugule conspicuous, truncate or produced, glabrous.

Inflorescence a large compound panicle bearing at intervals of 2 to 3 in. dense

globular heads of spikelets, 1 in. in diameter; internodes dull grey-green, striate, some-

what hirsute. Spikelets *3 to *4 in. long by *1 in. broad, ovate, acute, minutely

pubescent ; empty glumes 2, ovate, blunt ; fertile flowers 2 to 3
; floivering glumes

ovate, acute, the uppermost mucronate, with many veins and frequent transverse

veinlets
;
palea of lower flowers 2-keeled, acute, ciliate on the keels, hardly veined

between, that of upper flower not at all, or only slightly, keeled, ciliate at tip. Stamens

little exserted ; anthers long, ending in a penicillate point. Ovary narrowly ovoid,

acuminate, hairy, surmounted by a hairy style and ending in a twisted plumose stigma,

Caryopsis not known. Brandts For. Flora 570.

Khasia and Jaintea Hills in Assam, 2,000 to 5,000 feet, extending to the Bhamo
District in Upper Burma. In the Khasia Hills it has been collected by Hooker and

Thomson, and by G. Mann.

In Assam, this species is locally known as Seiat, ussey, sejsai, sijong, denga, nkotang

G. Mann says it is cultivated in villages and used for building and basket-work-

purposes. Specimens in flower were also collected by E. E. Fernandez near Naini

Tal in Kumaun, in cultivated clumps, the seed of which was said to have come

from Nepaul. This was in 1881, while Hooker's flowering specimens from the Khasia

Hills were obtained in 1850. The Bhamo specimens, named Kawa ule (Kachin), were

sent by J. W. Oliver, Conservator of Forests. It was also collected by J. L. Lister

in 1875 in the Dikrung Valley, Daphla Hills, at 2,000 to 3,000 feet, who says that it is

the large one of the country and used for * chungas ' or water-buckets. It is also

cultivated in the Royal Botanic Garden, Calcutta, (No. 28). I also identify with this

species the Sikkim bamboo known as Patu (Lepcha), Till bans (Nepalese) collected

by myself and Mr. G. A. Gammie, and this identification is also supported by Munro's

note on specimens of Patu collected by T. Anderson. This species is difficult to

distinguish from D. Hamiltonii when in leaf, but its more hairy sheaths and shorter

leaf ligules separate it from that species. These, on the other hand, resemble those of

I), sikkimensis, though the leaves and flowers are quite distinct. It is chiefly recog-

nizable by the very hairy sheath and narrow acute spikelets.

Plate No. 73.

—

Dendrocalamus Hooker i, Munro. 1, leaf-branch ; 2, part of flowering,

panicle—of natural size ; 3, sheath from lower part of stem ; 4, sheath from upper part

reduced ; 5, spikelet ; 6, palea of lower flowers ; 7, palea of upper flower ; 8, anther
;

, ovary and style—enlarged. (Nos. 1 to 3 from Hooker's Khasia Hills specimens ; No. 4

from Mann's ; Nos. 5 to 9 from Fernandez's specimens.)

7. Dendrocalamus Hamiltonii, Nees and Am.

A large bamboo with csespitose culms ; sometimes growing tall and erect, but

more often sending out its stems at an angle or curved downwards. Culms large, 40

to 60 and even up to 80 ft. high, usually naked below, much-branched above;

4 to 7 in. in diameter, greyish-white when young, with dense appressed pubescence,

dull green when old : nodes marked with root-scars : internode3 12 to 20 in. long; walls
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ire
*5 in. thick; culm-sheaths long and stiff, variable in size, those of lower port of lar

stems 16 to 18 in. long, about 8 in. broad, glabrous, shining within, rough and eith- r

glabrous or with scanty patches of brown stiff apprised hairs without, truncate at top,
and furnished on either side with a small glabrous triangular point; impcrj i blade about

} as broad at the base as the top of the sheath, often 12 in. long, narrow, ovat< -lanceo-
late, sides incurved, glabrous without, but with many thick black >harp hairs at the base
within; ligule -2 in. broad, smooth, entire. Leaves variable, small on side branches, but
on new shoots reaching 15 in. long and 2*5 in. broad, usually unequal- ided, rounded
at the base into a short thick petiole, above broadly lanceolate and cuspidate, acuminate
at the tip which is scabrous and twisted, smooth above, rough beneath, finely sen-ate at

the edges; main vein narrow, raised, secondary veins G to 17 pairs, fairly prominent,

number on either side sometimes unequal, intermediate 5 to 7, having pellucid dot

between which form cross' liars resembling transverse veinlets when dry; lea/sheaths

glabrous above, furnished below with white appressed stiff hairs, somewhat keeled below

the shining callus, produced at the mouth to meet the ligule, which is broad and usualfr

elongate and obliquely truncate or jagged. Inflorescence a huge, much-branched panicl*

with many whorls of branchlets, bearing half-verticellato semi-globular heads of purple

flowers, supported by rounded scarious bracts ; rachis-joints 1 in. or less long, thick,

fistular, scabrous and white-pruinose, especially below the swoollen nodes, furrowed on

one side; heads variable, from *5 in. up to 1*5 in. in diameter, spikelets chiefly fertile.

Spikelets purple, oval, depressed, *4 in. long, glabrous; empty glumes usually two, short,

rounded, nerved; flowers 2 to 4, usually all fertile; flowering glume broad, orbicular,

somewhat recurved, ciliate on the edges
;

palea of lower flowers as lonij; as flowerin

glumes, 2-keeled, ciliate on the keels and bifid at the acute apex, 2-ncrved on the back,

that of last flower not keeled, hairy at the acute apex only, many-nerved. Stamens

long, exserted, pendulous; anthers purple, the connective produced into a long, black,

hairy, twisted point. Ovary sub-orbicular, hairy, with a long hairy style and trifid

plumose stigma. Caryopsis broadly ovoid, rounded at the base, beaked with the indurated

style, hairy or glabrous above, glabrous below, embryo visible. Munro in Trans-. Linn.

Soc. xxvi. 151 ; Brandts For. Flora 570. Bambusa monogyna, Griffith Notuke\ p. 63, Icon. 2,

Bambdsa maxima, Buch.-IIam. in Wall. Cat. 5039. Bambusa Falconeri, Munro in Trans.

Linn. Soc. xxvi. 95 (part).

North-East Himalaya, Assam Valley, Khasia Hills, Sylhet, extending eastwards to

Upper Burma, and westwards to the Sutlej, though doubtfully indigenous beyond

Nepal.

This is the common bamboo of the Darjeeling Hills and Terai, of the Duars and

the Assam Valley, and is in universal employment for building and basket and mat

work, though as a building bamboo its comparative softness and thin walls make it

inferior to such species as Bambusa Tulda and Balcooa. It is largely grown in Dehra

Dun and is met with here and there in the hills of Garhwal and Jaunsar, but always

villages and never in forest, so it can hardly be indigenous. J. W. Oliver saysnear c

that it is ' common along banks of streams in evergreen and moist forest ' in Katha

and Bhamo, where it is locally known as ' Wabo-myefsangye ' (Jiurm.) Abdul Huk,

collector, has sent it from the Ruby Mines. In the Dehra Dun and Lower North-

West Himalaya it is called Chye. In Darjeeling it is known by the names of Tama

(Nep.) and Pao (Lepcha); in Assam as Kokwa and Pecha (Bengali), Fonay (Mikir), and

Wanoke (Garo). The young shoots are eaten as a vegetable. The inner layer of the
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culm-sheath is used for covering Burmese cigarettes. This bamboo flowers usually sporadi-

cally, so that clumps in flower may almost always be found ; and consequently it has

been largely and often collected : at the same time, like other species, it sometimes

flowers gregariously as it is doing this year (1894) both in Sikkim and in Dehra

Diin. Of its straggling habit, so noticeable in the forests of Bengal and Burma, but

curiously much less so in the Dun, J. W. Oliver remarks, "When they have no trees to

support them, the main stems bend over, forming impenetrable thickets, and the lateral

branches ascend vertically, often forming shoots nearly as long as the main stems."

This species is very easily identified by its panicles of bright purple-red flowers;

and when out of flower the grey stems, long nearly glabrous stem sheaths and straggling

habit cause it to be easily recognized. The long hairy points to the anthers are also

remarkable.

Plate No. 74.

—

Dendrocalamus Hamiltonii, Nees. and Am. 1, leaf-branch ; 2, part

of flowering panicle

—

of natural size; 3, stem-sheath

—

reduced ; 4, spikelet; 5, flowering

glume ; 0, palea of lower flowers ; 7, palea of uppermost flower ; 8, anther ; 9, ovary

and style with trifid stigma; 10, the same, older; 11, caiyopsis; 12, leaf-sheath

—

all

enlarged) No. 4 many times. (All from my own Sikkim specimens.)

VaR. /3. edulis, Munro, is a well-marked variety distinguished by the larger,

more fistular internodes to the panicle, much larger and more con-

gested, often long-bracteate heads, spikelets with more numerous

flowers and bigger and broader leaves. It is common in the Dar-

jeeling Hills, and is distinguished from the type by the natives,

who call it Yim-yot-pao (Lepcha). The Lepcha Ragvet is also pro-

bably this variety; it has shorter ligules to its leaves than the type.

7. Dendrocalamus patellaris, n. sp. GamlU

A rather soft, evergreen, csespitose bamboo. Culms 20 to 30 ft. high, 1 to 1*5 in.

in diameter, dull green, striate ; nodes marked by a projecting, softly hairy ring often

•3 in. deep and 2 in. thick; internodes 12 to 18 in. long, whitish beneath the nodes,

walls thin, fistular. Culm-sheaths long persistent, 10 to 12 in. long, 3 in. broad at

base, prominently striate, sparsely covered with appressed brown stiff hairs outside,

glabrous within ; attenuate in the upper third only to a truncate top, *7 to 1 in. broad,

the top and the margin for 1 to 2 in. down furnished with a membranous, fimbriate,

pale fringe which is
#3 to *4 in. broad; imperfect Hade lanceolate, 6 in. long, 1 in.

broad, usually recurved; ligule conspicuous, fringed like the sheath. Leaves soft, variable,

8 to 16 in. long, 1 to 4 in. broad, unequally narrowed at the base into a *2 in. petiole,

ending above in a twisted scabrous point ; smooth above, slightly rough below, minutely

scabrous on the edges; main vein thick prominent, secondary veins 8 to 10, inter-

mediate 7; leafsheaths striate, keeled at back, truncate or produced at top into a narrow

callus, fringed or ciliate at the edges; ligule very long and broad, deeply long-

fimbriately fringed. Inflorescence a huge compound panicle with spicate branches bearing

distant distichous heads, the heads *5 to 1 in. in diameter, supported by hard, shining

bracts and containing many spikelets; rachis dull greenish-brown, rough, fistular, joints

i
flattened on one side. Spikelets dark brown, depressed, blunt, -4 in. long by as mucl
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oad; empty glumes 1 to 2, short, rounded, many-nerved, membranous; flowers 3 to

ually all fertile; flowering glumes broad, orbicular, cuspidate, ciliate on the ed -

urv

and densely tomentose within, 9- to 11 -nerved; palea much .short

acute or bi-mucronate, ciliate on the keels and 2-nerved between, densely tomentose
within; terminal flower followed by a bristle-like rachilla, with a minute rudiment of

a flower. Lodicules to 2, narrow linear-lanceolate, long-ciliate, generally absent.

Stamens exserted ; anthers purple, the connective produced into a short,

point. Ovary ovate from a broad base, hairy above, produced into a hairy style h< .ring

three short plumose stigmas, Caryopsis (immature) rounded, shining, hairy ibove, dull

and cuneate below, pericarp easily separable. Bamhus.v patkllakis,

Bot. Garden Herbarium.

North- East Himalaya and hills of Assam, ascending to 5,000 ft. Collected h\

Kurz, T. Anderson, G. A. Gammie, myself and others in the Darjeeling hills in leaf only,

and by Sri Gopal Banerjee, in July 1890, in flower at Rangma Parbat, Niiira Hills,

for G. Mann. The chief Darjeeling locality is the Simonbong ridge below Tomdo
at 4,000 ft.

This remarkable species, distinguished at once by tho curious ring at the nodes

Kurz MS. in Calcutta

and the fringes of the culm-sheath, has long been known in tho Darjeeling hills by
the name Pagjiok, pagjiok-pao (Lepcha), but in leaf only. Tho flowering specimens

now received are said by G. Mann to be doubtful, as ho identifies them with Den-

drocalamus Hamiltonii. But I find that they do not entirely agree with tlioso of that

common and well-known species, for the flowering glumes and paleaj are very bairy

inside, the anther tips are not nearly so long, there are lodicules occasionally present,

and there is a terminal free rachilla ; so that I consider I am justified in a umin"*

that Babu Sii Gopal Banerjee did get his leaves and his flowers off tho somo clump,

and that until further specimens come to hand, tin >so nt by him should be considered

as belonging to this species.

This bamboo is well worth cultivation for its handsome appearance, and it mi jht

even be hardy in some parts of Europe. In the Naga Hills it is used for basket-work,

and known by the name Footoong (Mikir).

Plate No. 75.

—

Dendrocalamus patellar is
f
Gamble. 1, leaf-branch; 2, flowering branch;

3, culm-sheath—of natural size; 4, spikelet ; 5, flowering glume; 6, palea; 7, lodicules;

8, anther; 9, ovary and stigmas ; 10, caryopsis (immature)—enlarged. (Nos. 1 and 3

from my own Sikkim specimens; the rest from G. Mann's.)

SECTION III.

8. Dendrocalamus giganteus, Munro in Trans. Linn. Soc. xxvi. 150.

A gigantic bamboo, with close csespitose culms and slender branches. Culms very

laro-e though thin-walled, 80 to 100 ft. long, usually naked below and branched

above, 8 to 10 in. in diameter, grey-green, covered with white waxy scurf when

young; internodes rather short, 15 to 16 in.; nodes hairy beneath and marked with root

scars; walls thin. Culm-sheaths very large, about 20 in. long by 20 in. broad at base,

early deciduous, hard, glabrous, shining within, dull yellow without and thinly covered

with golden stiff hairs, rounded at the top and often much depressed; imperfect blade 5 to

15 in. lono-, up to 3J in. broad, usually recurved, the edges waved and often involute,
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the base decurrent into glabrous, stiff, brown, wavy auricles which do not reach the

edge of the sheath, narrowed upwards into a sharp point ; ligule stiff, black, '3 to *6

in. broad, serrate on the edge, 2 to 5 in. long. Leaves variable in size, in young

shoots they may reach 20 in. long by 4 in. broad, oblong, suddenly acuminate,

unequal-sided, glabrous above, hairy beneath when young, edges scabrous, point sharp

twisted; main vein prominent, secondary veins 12 to 16 pairs, furnished with pellucid

dots, bars having the appearance of transverse veinlets apparent in dry specimens

;

leaf-sheaths striate, glabrous, ending in a callus which is sometimes shining and conspi-

cuous, mouth produced upwards to meet the ligule ; ligule broad, fimbriate, sometimes

cleft in the middle. Inflorescence a huge panicle with long slender curved branchlets,

bearing lax heads of few spikelets, sometimes only flower-bearing, sometimes leafy at

top ; heads up to 1 in. in diameter, rachis joints *5 to 1 in. or more, slender, hairy below,

white-scurfy above, often curved, furrowed on one side. Spikelets *5 to *6 in. long by
•3 in. broad, minutely pubescent, somewhat flattened, ovate, acute, spiny, mauy-flowered

;

empty glumes 1 to 2, ovate, mucronate, striate; flowers 3 to 6, all fertile except the

last, which consists of an involute, elongate, mucronate glume
; flowering glumes thin,

papery, striate, many-nerved, mucronate, minutely hairy; palece of lower flowers blunt,

of upper ones acute, bifid at the apex, those of the lower flowers 2-keeled, ciliate

on the keels, 2- to 3-veined between them, that of the last fertile flower not usually

keeled, glabrous. Stamens with long filaments; anthers *3 to *4 in. long, acuminate at

the tip. Ovary ovoid, hairy, style long, hairy, ending in a feathery purple stigma.

Caryopsis oblong, about *3 in. long, obtuse, hairy above. Kurz in Ind. Forester i. 346.

Bambusa gigantea, Wall, Cat. Bot. Gard. Calc. p. 79; Voigt Hort. Sub. Calc. 719.

Malay Peninsula in Penang and northwards to Tenasserim, according to Munro,

though Kurz doubts it; much cultivated in Burma and in the gardens of Calcutta,

Madras, Peradeniya in Ceylon, and elsewhere; also in the Palm-house at Kew. Speci-

mens were gathered by D. Brandis at Makum in Assam in 1879 from cultivated plants.

It was also collected at St. Helena by Mr. D. D. Morris.

This species is probably the giant of the bamboo tribe, and is at once recognized

by its size, its characteristic sheaths, and the long whip-like spikes of the panicle, with

long spikelets, acuminate anthers, and bifid palea. Good pictures of a magnificent speci-

men in the Royal Botanic Gardens at Peradeniya, Ceylon, with its young shoots

appeared in the Gardener's Chronicle for 10th September 1892. In Burma it is known
as ' WaW (the * Wa-ya* referred to this by Munro is, Brandis informs me, D. longispathus,

Kurz). An account of the plantations at Myanoung on the Irawadi is given in Ind.

Forester ii. 311, where it is said that the plantations have 15 to 20 clumps per acre

and that good culms fetch Rs. 1-4 each. The Assam name is Worm. It flowered in

the Calcutta Botanic Garden in 1860-61 and again in 1888; in Burma in 1892, whence

it was sent by W. T. McHarg from Tenasserim and by Abdul Huq from the Shan
Hills; also in 1893 by H. Jackson from the Myelat in the Southern Shan States.

Plate No. 76.—Dendrocalamus giganteus, Munro. 1, leaf-branch ; 2, leaf from end
branchlet or shoots; 3, part of flowering panicle

—

of natural size; 4, culm-sheath—ra/wc^;
spikelet ; 6, palea of lower flowers and anthers ; 7, palea of upper flower ; 8, anther

;

ovary and style; 10, caryopsis—enlarged. (Nos. 1 to 4 from a drawing in the
Herbarium of the late S. Kurz; rest from specimens collected in the Calcutta Royal
Botanic Garden, 1888.)

%
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9. Dendrocalamus calostaciiyus, Kurz For. Fl. Burma ii. 562

• n»us

A tufted bamboo. Culms with appressed silvery hairs, thickened and annulate at the
nodes. Culm-sheaths covered with appressed tawny hairs, truncate at the month; Ugul
narrow, entire, or nearly so. Leaves large, those of the end branches broadly lanceolate
acuminate; rounded at the base into a very short petiole; 9 in. to 1 ft. long by 1 to 25 in.

broad, those of side shoots shorter, smooth and glabrous above, softly hairy beneath, seal

on the edges
;
secondary veins 9 to 13 on either side, faint; I •f-shcaths striate, long

white-ciliate at the edges, ending in a small callus below the petiole and tram ate at th.

mouth; ligule broad, truncate, entire or shortly serrate. Inflorescence a large panicle of long,

whip-like, curved spikes; spikelets clustered in heads of 2 to 5 with a few small empty
bracts at base; rachis between the heads 0*5 to 2 in. long, flattei d on one side on
alternate sides, glaucous, somewhat puberulous. Spikelets 4 to *6 long by *2 in. broad,

faintly pubescent, ovate, acute, slightly compressed, with 4 to 6 fertile flowers; empty

glumes 2 to 3, broadly ovate, acute, many-nerved and with conspicuous transverse vein-

lets, ciliate on the edges
;

/lowering glumes similar but rather longer
;

palca of

lower flowers keeled, acute, 5-nerved between the keels and transversely veined,

1-nerved on either side of keel, ciliate on the keels, that of uppermost flown- ciliate

on the edges, but not on the keels. Stamens exserted ; anthers yellow, smoothly

mucronate. Ovary ovate, rounded, sub-hemispheric, hairy, ending in a long hairy style

with a simple fringed stigma. Bamrusa calostachya, Kurz in Journal As. Soc. J ng.

xlii. 249 (1873).

Upper Burma, Bhamo and Kacliin Hills at 3,">00 feet eh cation and below, collected

by Dr. John Anderson at Poneshee and Bhamo in 1808, and on the Vanan Expedition

in 1875.

Recognized by its long flagellate spikes and clusters with few spikelets, resembling

most the inflorescence of D. giganteus. Kurz says that thero are lodicttles, but I hav<

not found them.

Plate No. 77. — Dendrocalamus calostachr/us, Kurz. 1, leaf-branch; 2, part of panicle

of natural size; 3, spikelet; 4 & 5, palea? of lower and uppermost flowers; 6, anther;

7, ovary and style

—

enlarged. (From Dr. Anderson's specimens).

10. Dendrocalamus longispathus, Kurz For. Fl. Burma ii. 561

A large bamboo with ccespitose culms, reaching 60 ft. in height, leaves borne only

on upper branches. Culms glaucous-green when young, greyish-green when old,

ered with more or less persistent sheaths, as the internod

nodes little swollen, often rooting; internodes 10 to 24 in. long, 3 to 4 in. in dia-

meter walls '5 in. thick. Culm-sheaths papery, 15 to 20 in. long, 5 to 7 in. broad,

sides parallel till near the top where they are gradually approximate and embrace a

depressed sinus on which the recurved imperfect blade is inserted; sometimes with a round

naked auricle on one side; densely clothed on the back with patches of stiif appressed

brown hairs; imperfect blade lanceolate-acuminate, recurved, 12 to 18 in. long by 1 to 1*5

in. broad at the broadest point a little above the insertion, densely hairy on the back

and near the base beneath; ligule broad, much serrate or often long-fimbriate. Leaves

oblong-lanceolate to linear-lanceolate, acuminate, narrowed at the base into a very short

petiole • glabrous above, rough and glaucescent or sometimes almost white beneath, edge

Ann. Eoy. Bot. Gard. Calcutta, Yol. VII
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scabrous; main vein thick, prominent, yellow, shining beneath, secondary veins 8 to 10

on either side, not prominent, intermediate 6 to 7 ; leaf-sheaths smooth, glabrous, somewhat
produced at the mouth, and sometimes bearing a rounded naked auricle on one side*

ligide narrow, usually fringed. Inflorescence a large panicle of interruptedly spicate clusters

of spikelets, sometimes leafy; rachis flexuose, flattened on alternate sides, #5 to 1*5 in.

between clusters, glaucous-green, sometimes rough. Spikelets in heads sometimes few-flow-

ered and *2 to *3 in. broad, supported by hard polished bracts, sometimes many-flowered
and *5 to '7 in. broad; blunt, nearly glabrous, -2 to -3 in. long; empty glumes 2 to 3,

obovate, blunt, with short rachillse between; flowers 2 to 3, fertile; flowering

blunt, obovate, cucullate, ciliate on the edges, many-nerved
;
palea oval, truncate, faintly

keeled, 2-nerved between the keels, faintly pubescent, Stamens short ; anther yellow,

short, ending in a black mucronate point
; filaments short. Ovary broadly ovoid, somewhat

acute, hairy, ending in a rather short style and short purple stigma. Caryopsis ovoid,

somewhat oblique, yellow, surmounted by a beak formed by the base of the style.

Bambusa longispatha, Kurz in Journal As. Soc. Beng. xlii. 249.

Eastern Bengal and Burma, chiefly along streams. Sent from Sylhet by G. Mann
in 18S9; collected in Chittagong by J. L. Lister, 1876, by myself in 1879 and 1880,

and by K. Ellis in 1885 ; in Arracan by W. Schlich ; and in Burma by Brandis

(1862); Kuiz (1871); P. J. Carter (1891) and others.

This handsome species is at once recognized by its long fragile papery sheaths and

by the large panicles of small flower heads and blunt spikelets. It comes nearest to

D. Hamiltonii in its general characters, but is easily recognized therefrom. It flowered

in Chittagong in 1876 (Lister) and 1879-80 (Gamble) and in Burma in 1871

(Kurz) and .1891 (Carter). It is known locally by the names Khang (Bengali),

Ora (Arracanese) and Wa-ya and Talagu (Burmese), the name * Wa-ga 1 meaning i stingin

bamboo,' for the hair3 on the sheaths are especially irritating. It has been introduced

into the Western Peninsula and cultivated at Calcutta, in Malabar, etc., but the culms

are not very strong, and as a building material it is generally inferior to many
other kinds.

Plate No. 78.

—

Dendrocalumus longispathus, Kurz. 1, leaf-branch ; 2, 'part of flower-

to

panicle

—

of natural size; 3, culm-sheath

—

reduced -§; 4, spikelet; 5, flower opened out; 6

palea ; 7, anther ; 8, ovary and style ; 9, caryopsis

—

enlarged, (All from Kurz' Burnu

specimens.)

11. Dendrocalamus Brandish, Kurz For. Fl. Burma ii. 560.

A large, evergreen, tufted bamboo. Culms ashy-grey to greenish-grey, 60 to 120 ft.

high, 5 to 8 in. in diameter, slightly branched below, .more so above ; nodes slightly

swollen, lower ones with rootlets; internodes 12 to 15 in. long, walls thick. Culm-sheaths

like those of D. giganteus, thick, coriaceous, up to 2 ft. long, 12 to 14 in. broad, minute-

ly white pubescent on the back, otherwise glabrous, rounded depressed at top; imperfect

blade linear-lanceolate, 6 to 18 in. long, 3 to 5 in. broad, recurved, appressed-hairy within,

rounded at the base and again decurrent on the sheath in small plaited auricles which

do not reach its edge ; ligule *5 to *7 in. broad, deeply lacerate. * Leaves oblong-lanceo-

late, 9 to 12 in. long, 1 to 2 in. broad, somewhat narrowed at the base and decurrent

on a short wrinkled petiole ; ending above in a subulate twisted point
;

glabrous above,

softly hairy beneath; main vein thick, shining, secondary veins 10 to 12, intermediate
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about 6, the pellucid glands forming apparently transverse veinlets ; leaf-sin iths striate,

pubescent when young, ending in a large glabrous callus, and produced at the mouth
where furnished with few long deciduous cilia; ; ligule long, conspicuous in young 1 (ranches,

acuminate, fimbriate especially on one side, in older on s truncate. Inflorescence a

huge, much-branched panicle, with long, spicate, flagelliform branches, bearing bracteat

heads *5 to *7 in. in diameter, of many small spikelets, the ends of the brandies bearing

only lanceolate bracts; rachis densely pubescent, flattened on one Bide, segments 1 to

1*5 in. long. Spikelets '2 to *3 in long, nearly as broad, ovate, depressed, minutely

pubescent; empty glumes 1 to 2, broadly ovate, mucronate, ncnrly glabrous; flow i is 2

to 4; flowering glume similar, prominently few-nerved, ciliate on the edges, hairy near the

tip; palea oblong, acute or bi-mucronate, ciliate on the keek, sido wings narrow,

membranous, 3-nerved. Lodicules 1 or 2, lanceolate or spathulate, 3-nerved, long-cfliato .

often wanting. Stamens exserted; anthers greenish-yellow, short, broad, ajiiculato or

penicillate
;

filaments short, thick at first. Ovary ellipsoid, hairy; style short, ending

in a thick club-shaped plumose stigma, or dividing into two plumose stigmas; stigma*

purple. Caryopsis ovoid, '1 to *2 in., hairy above, tipped with the persistent style,

pericarp crustaceous. Bambusa Brandish, Munro in Trans, Linn. Soc. xxvi. 109,

Tropical forests of the eastern slopes of the Pegu Yoma and of the Martaban

hills up to 4,000 ft., extending northwards to the Kuby Mines district, chiefly on

calcareous rocks. Collected by Brandis in 18G2, by Kurs in 1871 and by J. AY*.

Oliver in 1890 and 1894 (on the Mogok road, Uuby Mines district, 3,000 ft.)

This splendid bamboo is often confused with tho somewhat similar D. giganteus

and, like it, is sometimes called Wabo (Burmese). It is also known as Kyclb>wa, w«ya,

wapyu (Burmese), WaJcay (Karen). It is easily recognized from J), giganiens by tho

much smaller spikelets, and culms which, though not so largo in diameter, have thicker

walls. The culm-sheaths are very similar. It so much resembles J), fltgelli/er that 1

am of opinion that the two may prove eventually to be one spech \. D. Brandisii

has fewer spikelets in the heads and a rather more hairy rachis, with the leaves

more rounded at the base, otherwise I find no difference. Munro, who noticed the

similarity, says D. flagellifer has no lodicules, but I have found them, although they

certainly are not common. J. W. Oliver says it is used for building. It is said to

flower sporadically and not to die off after flowering; but Oliver says that flowering

clumps which he has observed showed every appearance of being about to die.

Plate No. 79.

—

Dendrocalamus Brandisii, Kurz. 1, leaf-branch; 2, part of

flower-panicle—of natural size; 3, culm-sheaths—much reduced; 4 & 5, leaf-sheaths and

lio-ules; 6, spikelet; 7, flowering glume; 8, palea; 9 & 10, lodicules; 11, anther; 12,

ovary and stigmas; 13, caryopsis—enlarged (Nos. 3 and 4 from J. W. Oliver'* speci-

men ; rest from Kims' specimens.)

11. Dendrocalamus flagellifer, Munro in Trans, Linn. Soc. xxvi. 150.

A tall bamboo. Culms tall; intemodes of young stems farinose. Leaves large,

oblonff-acuminate, ' 10 to 14 in. long, Vo to 2-3 in. broad, glabrous above, except the

minute scabrous teeth on the veins towards the margin, rough below, sometimes with

long hairs on the midrib, edges scabrous; attenuate at the base into a *2 to *3 in.

petiole which is sometimes scabrous-hirsute, ending above in a twisted scabrous point

;

Ann. Eot. Bot. Gard. Calcutta, Vol. VII.
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main vein prominent, secondary veins 11 to 13 pairs, conspicuous, pellucid gland

appearing as transverse veinlets numerous ; leaf-sheaths striate, white-hairy in the middle,

glabrous above, truncate, naked at the mouth, fimbriate on one edge ; ligule short,

conspicuous, truncate, serrate. Inflorescence a large panicle ; rachis usually very

scabrous at the top, hirsute on one side where flattened ; branches numerous from the

nodes, elongate, whip-like, pendulous with small distant verticils which are scarcely

more than *4 to *5 in. broad and bear few spikelets, the uppermost joints with leafy

bracts only. Spikelet short, ovate, '2 to *3 in. long, with 4 to 5 fertile flowers ; empty

glumes very small, ovate, mucronate, many-nerved ; flowering glume ovate, mucronate

glabrous above or rarely slightly scabrous, shortly ciliate on the edges, many-nerved

;

palea obtuse or acute or mucronate, membranous, ciliate on the keels and edges, 1- to

2-nerved between the keels. Lodicules none, or 1 to 2, scarce, spathulate-lanceolate,

fimbriate. Stamens exserted, anthers apiculate with a bristle or with a few short hairs.

Ovary ovoid, small, hairy ; style hairy, deeply cleft into 2 to 3 plumose stigmas.

Bambusa flagellifera, Griffith MS. Bambusa Bitung Rom. and Schultes Syst. Veg. Mant.

13q4 (probably, according to Munro).

Malay Peninsula, extending northwards to Tenasserim, where Beddome collected it on

Moolyet at 2,000 ft. in 1879.

A little known species which requires investigation and better specimens. It is

at once known by the very small spikelets, and is perhaps identical with D. Bran-

disii. Specimens collected at Singapore by H. M. Ridley bear the names Buluk Butung,

butang perith.

Plate No. 80.

—

Dendrocalamus flagellifer, Munro. 1, leaf-branch ; 2, part of flower-

panicle

—

of natural size; 3, spikelet; 4, flowering glume; £, palea, both sides; 6

lodicule; 7, anther; 8, ovary and stigmas—enlar^ ed. (All from H. N. Ridley's speci

men

13. Dendrocalamus longifimbriatus, n. sp. Gamble.

A large bamboo. Culms and culm-sheaths unknown. Leaves very large, 12 to 14

in. long, 2 to 3 in. broad, oblong-acuminate, unequal at the base and rounded into a *4

to *5 in. long, broad, wrinkled petiole, tip twisted, scabrous, acuminate; smooth above,

except the scabrous points on marginal veins; pale and smooth beneath, hairs along the

midrib somewhat long, edges sometimes scabrous; main vein broad at the base, concave,

not prominent, secondary veins 12 to 18 pairs, regular, intermediate 6 to 7, indistinct,

pellucid glands appearing as transverse veinlets when dry ; leaf-sheaths shining, covered

with appressed stiff hairs ending in a narrow callus, and furnished with long, very

prominent, falcate auricles which are thickly set with stiff curved bristles; ligule

short, very hairy, ciliate on the margin. Inflorescence a large panicle of short spicate

branchlets bearing small heads of spikelets; rachis slender, glabrous, flexuose; branchlets

solid ; heads (in bud only) *2 to *3 in. in diameter supported by blunt, ovate bracts.

Spikelets very small, glabrous, 1- to 2-flowered ; empty glumes broadly ovate, striate,

flowering glume ovate, acute, keeled, often mucronate
;
palea oblong, ciliate on the keels

;

lodicules apparently none. Anthers short, connective shortly apiculate. Ovary ovoid,

glabrous, surmounted by a hairy style and plumose stigma. Caryopsis not known.

Burma, sent from the Kyaukshat and Maliw6n forests at the extreme south of

the Mergui District, Tenasserim, in 1891. .

o

I
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The flowers are too young for very accurate description, but they come near to
those of A longispathus

. The beautiful long-fringed falcate auricles characterise best this

fine species which is known locally as Myengwa, wapyau (Burmese).

Plate No. 8l.—Dendrocalamus longiflmbriatus, Gamble. 1, leaf-branch
; 2,

of flower-panicle—of natural size; 3, spikelet ; 4, empty glume; 5 & 6, flowe

glumes; 7, palea; 8, palea and stamens; 9, stamens and stigma; 10, ovary— all

enlarged,
.

e

IMPERFECTLY KNOWN SPECIES.

14. Dexdrocalamus Pabisiiii, Munro in Trans. Linn. Soc. xxvi. 149.

Culms , culm-sheaths, and leaves unknown. Inflorescence a panicle of interrupted globose

densely-flowered heads, the rachis pruinose-glaucous at the top. Spikelets ovate, somewhat

blunt, nearly glabrous, flattened, *3 to *4 in. long by *2 to *3 in. broad, fertile flowers

2 to 3 ; empty glumes 1 to 2, ovate-acute, many-nerved, ciliate on the edges and very

minutely pubescent near the apex; floivering glume similar but glabrous, those of upper

flowers mucronate, longitudinally and transversely nerved, ciliate on tho edges
; palea

ovate, blunt, emarginate, 2-keeled, ciliate on the koels and edges, 2-nerved between

them, that of uppermost flower more acute, not keeled, pubescent at the tip, reticulately

veined. Stamens not exserted; anthers with tho connective produced in an obtuse

acute point. Ovary hairy, ovoid-globose, ending in a long style and feathery stigma.

Caryopsis large, obovate, smooth above, beaked. Brandts For. Fl. 570.

Punjab Himalaya: collected once by Lieut. Parish, but not again.

The flowers are distinct from those of the A strictus group, and come nearest to

those of A Hoo/ceri, but differ in the glabrous flowering glume and bluntly acute anthers.

It would be an excellent thing to obtain more specimens of this, and to ascertain its true

position. The exact locality where this grows is apparently unknown. Brandis suggests

that it may be the same as the big species of the Dun and Lower Hills; but that

species, of which I have collected excellent specimens in leaf and flower, is D. Hamilton .

It is more likely to have been a planted specimen of D. Hoo/ceri, like the similarly

planted specimens found by E. E. Fernandez near Naini Tal.

Plate No. 82.

—

Dendrocalamus Farishii, Munro. 1, flowering branch

—

of natural

•size

larged (from Parish's specimen kindly lent by the Director, Eoyal Garden, Kew).
; 2, spikelet; 3, flowering glume; 4, palea; 5, ovary and style; 6, anther— en-

lb. Dendrocalamus Collettianus n. sp. Gamble.

Culms culm-sheaths and leaves known. Inflorescence a large compound panicle with

spicate branchlets bearing heads of spikelets, the heads *5 to 1 in. in diameter with 6 to

12 fertile spikelets and a few sterile spikelets and small ovate bracts; rachis flexuose,

pubescent, striate, joints about 1 in. in length. Spikelets '5 to *7 in. long, white-

pbbescent soft ; empty glumes 2, ovate-acute, pubescent outside, many-nerved, midrib

thickened • fertile flowers 2 to 4 with 1 imperfect terminal flower
; flowering glume ovate-

lanceolate, shortly mucronate, pubescent, many-veined; palea longer than flowering glume,

lon^-white-ciliate on the keels, blunt, 2-veined between the keels. Lodkules none.

Stamens exserted, anthers rather short, bluntly apiculate. Ovary narrowly ovoid, stalked,
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hairy, produced upwards into a narrow hairy style with club-shaped purple stigma,

Caryopsis not known.

Upper Burma, collected at Fort Stednian by Abdul Huk for the Royal Botanic

Gardens, Calcutta, in 1892.

Although only the flowers of this species are known, I have no hesitation in

describing* it here, as it is so distinct and so well characterised by the soft white-hairy

spikelets. I have named it after General Sir H. Collett, k.c.b., who has done so

much to make known the flora of Upper Burma.

Plate No. 83.

—

Dendrocalamus Collettianus, Gamble. 1 and 2, flowering branches

—

of

natural size; 3, spikelet; 4, empty glume; 5, flowering glum 3 ; 6, palea; 7, anthers;

S, ovary and style

—

enlarged.

Species of Dendrocalamus now referred to other genera.

D. Balcooa, Voigfc

D. criticus, Kurz

D. Griffithianiis, Kurz

D. monadelphw, Thw.

1). Tulda, Yoigt

Bambusa Balcooa, Iioxb.

Bambusa pallida, Munro.

Bambusa Griffith iana, Munro.

Oxytenanthera Thwaitem, Munro.

Bambusa Tidda, Roxb.

8. Melocalamus, Bentk.

An arborescent bamboo of moderate size, unarmed. Culms from a thick rootstock,

semi-scandent. Culm-sheaths cylindrical, hard, auricled. Leaves large, petiolate, without

transverse veinlets. Inflorescence a large compound panicle, the spikelets in round

congested heads in long spikes. Spikelets very small, 2-flowered, rachilla continuous

between the flowers and produced beyond them, flowers both hermaphrodite, one on

fertile. Empty glumes 2, broad, blunt, muticous, many-nerved. Flowering glumes similar to

empty glumes. Palea as long as flowering glume, very broad, 2-keeled, membranaceous.

Lodicules 3, large. Stamens 6, filaments free, anthers blunt. Ovary glabrous, with short

style and 2 to 3 plumose stigmas. Caryopsis very large, globose, depressed, with a tough

pericarp and large, free, fleshy seed.

Distrib,—One species.

1. Melocalamus compactiflobus, Bth. and Hook. f. in Gen. PL iii. 1212.

An evergreen, tufted, arborescent bamboo. Culms greyish-green, rough, scandent,

spreading and arching, 15 to 25 ft. high or more, sometimes even up to 100 ft. and

climbing over tall trees, 0*5 to 1 in. in diameter; nodes thickened; internodes 14 to

24 in. long. Culm-sheaths persistent, hard, brittle, cylindrical, smooth or covered with

white appressed hairs, truncate at the mouth, dilated at the base, about 6 in. long

by 3 in. broad; imperfect blade nearly as long as, or longer than, the sheath, recurved,

long-acuminate, rounded at the base and then spreading out into a narrow, dark, reflexed,

crescent-shaped auricle, fringed with stiff bristles, hispidly hairy towards the base;

ligule narrow, entire. Leaves large, oblong-lanceolate, rounded at the base into a hairy
petiole -1 to *2 in. long; ending in a subulate, acuminate, penicillate, scabrous twisted

point, scabrous on one edge; 6 to 10 in. long by 1 to 2 in. broad; main vein
narrow, prominient, secondary veins 8 to 12 pairs, intermediate 4 to 6, no transverse
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veinlets ; leaf-sheath striate, with appressed white hairs when young, afterwards glabrous,

somewhat keeled, mouth truncate, furnished with a lunate reflexed auricle fringed with

stiff bristles, and early caducous; ligule narrow, entire. Inflorescence a largo com-

pound interrupted panicle of small sub-globose heads, bearing several fertile and main-

sterile spikelets, often leaf-bearing ; the racliis very pubescent, flexuose, flattened on on<

side, '5 to 1*5 in. in length; heads «3 to *5 in. in diameter. Spikelets very small, «1 to

•15 in. long, '1 in. broad, glabrous, blunt or truncate, 2-cleft, with 2 fertile flowers and 1

empty terminal abortive flower on a produced raehilla ; empty glumes 2, broadly oval, yen-

tricose, very shortly mucronate; flowering glume similar, often cibiuV on the edges; palea

as long as the flowering glume, broadly boat-shaped, shortly and bluntly 2-t thed,

2-keeled, ciliate on the keels and 4- to 5-nerved between. Lodicvles 3, large, ovate, blunt,

long-ciliate. Stamens free, filaments short; anthers yellowish, bluntly acute at the tip.

Ovary glabrous, ovoid-globose, surmounted by a short thick style ; stigmas 2 or 3,

short, plumose. Caryopsis large, sub-globular, 1 to 1*5 in. in diameter, the summit
depressed, the base supported by the persistent glumes, at first flossy-green, then

brown
J

pericarp about '05 to -1 in. thick, very coriaceous; seed lain , fleshy.

Pseudostachyum COMPACTIFLORUM, Kurz For. Fl. Burma ii. 567.

Eastern Bengal and Burma, from Sylhet through Chittagong down to Martaban

said by Kurz to occur rarely under 3,000 ft. in altitude, and to be frequent only between

4,000 and 6,000 ft. It has been collected in Sylhet in 1889 by Tara Kisor Gupta for

G. Mann (leaves and sheaths only). It was also collected in Chittagong by Dr. W. Bchlich

in 1875, also in leaf only. In Burma, it was collected first of all in Martaban and in

the Karen Hills by Kurz in 1871, in flower ; and J. W. Oliver found it on the

Arracan Yoma Range in the Thayetmyo District in 1878, and in the Ruby Mim -

District in 1894.

This interesting bamboo has the appearance of a Dendrocalamiis, but differs in being

scandent and having a very large see<: and large lodicules. It seoms to be a handsome

species and to be common. In Burma it is known as Wa-nwe, in Cbittagong as Lota,

and in Sylhet as Daral (Bengali). It is there used for basket-work. There is a figure

of flowers and fruit by Kurz in hid. Forester, vol. i. 219, plate II, 13, which is

attributed to this species by Bentham in the Genera Plantarum, and which has been

utilized in my plate.

Plate No. 84.

—

Melocalamus compactiflorus, Benth. and Hook. fil. 1, leaf-branch; 2,

2 («), portions of flower-panicle ; 3, young shoot showing culm-sheaths ; 3, culm-sheath

natural size ; 4, auricle of leaf-sheath ; 5, spikelet ; 6, empty glume ; 7, palea ; 8, lodie

9 stamen; 10, ovary; 11, young fruit ; 12, caryopsis—*«larged. (1 to li from Kurz'

Burma specimens, 12 from Kurz' Plate II, 13 in "Bamboo and its use," Indian

Forester, vol. i. 219.)

9. Pseudostachyum, Munro.

A lar^e shrubby bamboo with single culms from a creeping rhizome. Culms smooth,

thin-walled- nodes not swollen. Culm-sheaths shorter than internodes, truncate-triangular,

imperfect blade long. Leaves large, glabrous, with many transverse veinlets. Inflorescence a

laro-e leafy panicle of drooping bracteate spikes, rachis wiry. Spikelets small, 1 -flowered,

with a terminal produced raehilla and abortive floret. Empty glumes usually only 1,

broad mucronate. Flowering glume similar to empty glumes. Palea thin, much convolute,
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2-keeled. Lodicules large, 3 to 5, persistent. Stamens 6, anthers apiculate. Ovary glabrous,

style rigid, long, stigmas 2. Caryopsis glabrous, depressed-globose, supported by the

persistent glumes, palea and lodicules
;

pericarp crustaceous, separable from the seed.

Distrib.—One species.

1. Pseudostachyum polymorphum, Munro in Trans. Linn. Soc. xxvi. 142, t. 4

A large shrub or semi-arborescent bamboo with culms arising singly from a long,

creeping, jointed rhizome. Culms tall, branching at the top only, up to 50 ft. in height

and often supported by adjoining trees, and so appearing scandent ; nodes hardly swollen

;

internodes 7 to 12 in., glaucous at first, afterwards green, whitish below the nodes,

sometimes dark red shading into bright green, smooth below, somewhat scabrous

above, 1 in. in diameter, walls very thin, hardly *2 in. Culm-sheaths shorter than the

internodes, loose, triangular-truncate in outline, very shortly auricled with a tuft of stiff

bristles, covered outside with appressed dark brown hairs ; imperfect blade very long-

acuminate on young shoots, shorter and triangular on older ones, the base equal to the

horizontally-cut truncate top of the sheath, striate and with tranverse veinlets; ligule

short, slightly dentate. Leaves oblong-lanceolate, unequal at the base and narrowed into

a rather long, *3 to *5 in., thick petiole; above ending in a long twisted scabrous point;

4 to 14 in. long, 1 to 2- in. broad ;' smooth on both sides, scabrous on one edge;

main vein pale, conspicuous; secondary veins 7 to 11, conspicuous; intermediate 5 to 6 ;

transverse veinlets many, oblique ; leaf-sheaths faintly white-pubescent when young,

afterwards glabrous, striate, the mouth ending in a few stiff deciduous cilise ; ligule short.

Inflorescence a large leafy panicle, with many branches from the joints, much divided

;

the rachis curved, wiry, angled, spikelets solitary in the axils of narrow bracts. Spikelets

small, *2 in. long, with 1 fertile flower and a terminal produced rachilla bearing glumes,

or an incomplete flower; empty glume 1, broad, mucronate, usually 7-nerved
;
flowering

glume similar to empty glume, finely ciliate above; palea thin, much convolute, 2-keeled,

ciliate on the keels ; lodicules 3 to 5, usually 4, large, acute, rounded or truncate at the

apex, ciliate, persistent in the fruit. Stamens free, filaments short, anthers apiculate. Ovary

narrow, linear-oblong, ending in a long rigid style, with 2 short hairy stigmas. Cary-

opsis globose-depressed, surmounted by the base of the style and supported by the

persistent glumes, palea and lodicules; pericarp crustaceous, separable. (The flower-bear-

ing inflorescence is more often replaced by a large panicle of diseased flowers, in

which the spikelets are converted into rounded softly hairy masses.)

Eastern Himalaya, Assam and Upper Burma ; ascending in the hills to 5,000 feet,

but most common in valleys in moist places under the shade of large trees ; from the

Darjeeling Terai eastwards through the Garo Hills and along the Assam Valley to

Manipur and on to Bhamo. Collected in Sikkim by Hooker, Thomson, Kurz, T. Anderson,

G. King, G. A. Gammie and myself ; and in Assam by Masters, Jenkins, Brandis, G. Mann

and others; vl Manipur by C. B. Clarke, and near Bhamo by W. T. McHarg. The

only specimens I have seen with perfect flowers are those of Thomson collected in

1857 and referred to and described by Munro ; and of G. A. Gammie, collected in

1891. All the rest consist of the diseased state of the inflorescence (see fig. 3).

This very pretty bamboo is easily recognized by its very thin culms, its triangular

sheaths, and the peculiar and very common diseased inflorescence. It is a valuable kind,

for in Sikkim it is considered the best sort for making the basket-work used by the
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natives and on the tea estates, as the culms are easily split and the laths are flexibl
and durable. Its recent discovery in Burma is due to W. T. Mcllarg, Deputy Con-
servator of Forests, who sent specimens through J. W. Oliver. Mr. ItcIInrg says that
it grows in the hills of the Bhamo district up to 1,000 foot and more, but is also to be
found on the banks of the Irrawaddy in the Ilakan Forest a few miles north of Bhamo.
He further says-" It is principally used by the Kachin wizards or prophesying priests,

"who roast the stem and then prophesy according to tho way the bamboo racks
U

«»r

plits up. It is a very thin bamboo and splits easily, and tho new shoots, whicl i

"are the ones used by the Kachins, grow up very straight." It is locally known in

Sikkim by the names Filing (Nepalese) and PurpMok or j iphoh (Lepeha); in Assam
Waehall (Garo); Bajal, to/li, ndl (Assamese); in Burma as Ham.

Plate No. 85.

—

Pseudostachgum pclgmorphum, Munro. 1, leaf-branch; 2, part of fcrtih

flowering branch; 3, branch bearing diseased flowers—of natural size ; 4, culm-sheath

much reduced; 5, portion of flower spike; 6, 7 & 8, -pikelet showing flowering glume
palea, stamens and stigmas; 9, ovary with style; 10 & 11, the same with lodi.-ul

12, young caryopsis ; 13, caryopsis when ripe

—

enlarged, (All but Noa. 4 and 12 from

Fitch's drawing, Munro 1. c. t. 4.)

10. Teinostachyum, Munro.

Slu'ubby or arborescent bamboos. Culms rather thin, roue.li, straight below, droop

ing above. Culm-sheaths usually thin, auiicled or not, , \ptrj\ t blade recurved. /.

various in size, like those of Bamlusa, more usually lanceolatc-aeuminate. Inflorescence

a spicate panicle, on leaf-bearing branches, the spikelets in bract ate verticils. XpikeUU

long, narrow, many-flowered, with imperfect flowers above and below. Empty glumes

1-2, ovate, mucronate. Flowering glume similar with longer mucros. Palea 2-keeled, cili-

ate on the keels, convolute. Lodicules 3, conspicuous, persistent, 3— 9-neired, stamens 6,

filaments free, slender; anthers exserted, obtuse, or obtusely apiculate. Oea i depressed-

globose or ovate, the perigynium produced into a long beak enclosing the style, which

is divided above into 2-3 short or long plumose stigmas. Caryopsis ovoid, acuminate,

beaked, with a crustaceous pericarp.

{Note.—In the Genera Plantarum the spikelets are described as 1-flowered,

Mr. Bentharn having clearly determined to consider each flower as a spikelet. But

I think that if the spikelet of the best known species

—

T. Griffithii—as depicted in

the excellent Plate No. 3 in Munro's Monograph is examined, it will be seen to be

many-flowered, just like the rather similar spikelets of many species of

Arundinaria. Kurz considered that Teinostachyum should be joined with Cephalostachyum,

but I prefer to retain the genera of the authors of the Genera Plantarum.)

DiSTErB.—Three species from the Assam- liurma region, one from the "Western Ghats,

and one from Ceylon.

Analysis of the species.

1. T. Griffithii

Culm- and leaf-sheaths long-auricled.

Spikelets over 1 in. long, lodicules glabrous

Culm- and leaf-sheaths not, or hardly, auricled.

Spikelets in loose terminal drooping panicl , lodicules short, ciliate, leaves large 2. T. Wightit.

Ann. Boy. Tot. Gard. Calcutta, Yol. VII.
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Spikelets in stiff terminal spikes.

Spikes simple, leaves small (Ceylon species) 3. T. aitenuatam.

Spikes panicled, leaves moderate-sized (N. E. Indian and Burmese 4. T. Ditllooa

Oulm- and leaf-sheatks and ligules long-fringed 5. T. Heiferi.

1. Teixostaciiyum Gpjffithii, Munro in Trans. Linn. Soc. xxvi. 143, tab. 3

A graceful, straggling or sub-scandent, bamboo. Calms erect at first, afterwards droop-

verticillately branched from the nodes; internodes 18 to 26 in.Ing, 25 to 50 feet long,

long, *6 to '8 in. in diameter, scabrous above ; walls thin, *2 in. Culm-sheaths 6 in. or

more long, 1*5 in. broad, glabrous and shining below, covered above with appressed

white hairs, ciliate at the edges, strongly convolute; imperfect blade 3 to 4 in. long,

at base and prolonged into a large rounded auricle atreflexed, ovate-acuminate, rounded

either side, the auricle and base of the imperfect blade fringed with long, curved, reflexed

bristles, the inside densely white-shaggy, transverse veinlets conspicuous; ligule short,

pubescent. Leaves oblong-lanceolate, 6 to 10 in. long by *7 to 1*5 in. broad, glaucous

beneath ; rounded at the base into a thick wrinkled petiole *2 in. long; cuspidate

above with a scabrous, subulate point
;

scabrous on both edges, glabrous on both sides

except for clusters of long haira at the base of the midrib ; main vein conspicuous
?

pale, secondary veins 8 to 10 pairs, intermediate thick, transverse veinlets none
?

but occasional pellucid glands, which appear like transverse veinlets on the under sur-

face ; leafsheaths striate, keeled, ciliate on the edges, glabrous or appressed, pubescent,

ending in a narrow callus, and bearing at the mouth two long falcate auricles fringed

with stiff deciduous ciliae,

auricles.

9 to/V 4 m. long; ligule short, fringed with ciliae like the

Inflorescence a leafy panicle bearing at the verticils short spikes or single

spikelets, often long, whip-like, with few spikelets on a filiform rachis; rachis ordi-

very narrow, linear, 2 to 3narily smooth, striate, swollen at the joints. Spilcelets

in. long, about •2 in. broad, often pedicelled, minutely pubescent, with 3 to 5 fertile

flowers and usually one or more sterile both above and below ; rachilla smooth,

jointed below the flowers, swollen at the joints; empty glumes 1 or 2, the second then

bearing a sterile flower, 3 to *4 in. Ion

5 in. long,

g, narrow, striate, ovate-mucronate
;

flowering

glume

than flowering glume, 2-keeled, the keels edged half way down with a wavy fringe,

ovate-acute, mucronate, 9— 11 -nerved, pubescent; palea rather longer

o &

ciliate near the tip, 4-nerved on either side, faintly pnrple-mucronate. Lodicules ovate-

lanceolate, concave, equal, quite glabrous, 7- to 9-nerved, often thickened at the base

which is then darker in colour. Stamens exserted, filaments narrow; anthers yellow, blunt,

or emarginate.

forming the

Ovary stalked, glabrous, ovate, narrowing into a Ion

style
f

surmounted by 2 to 3 white or

triquetrous beak

purplish stigmas. Caryopsis

obliquely ovoid, glossy, tapering at both ends, ending in a long stiff beak. Cephalostachyum

Gkiffithii, Kurz For. Fl. Burma ii. 566.
'

Bhutan (?), Assam, Chittagong and Burma. Collected by Griffith in the forests

of AYullaboom in hilly country, also in the Khasia Hills. Found in Assam, in Sibsagar

and Dibrugarh, by G. Mann, in 1889 (flowers) and 1890.

The long narrow spikelets in axillary fascicles, spikes or short panicles, are very

characteristic. The specimens sent by G. Mann bear the Assamese name of Behti, beti,

and the plants were said to have grown in low damp places in the plains. To this
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species I also doubtfully refer the specimens which I collected in 1S80 at 4,000 feet in

the British Bhutan hills and called liicttt by the Lepchas. Mann says that the culms
are used for basket work and to make pipes.

Plate No. M.—Teinottackymm Griffith^ Munro. 1, part of leaf- and flowering-branch
;

2, end of flowering shoot ; 3, culm-sheath—of natural si ; l, leaf-sheath; 5, fertile

flower; 6, flowering glume; 7, palea ; n lodicule ; 9 stamens and ovary with lodicul

(open); 10, ovary, style and stigmas—enlarged. (Nos. 1, 2. 5, 8, 9 from Fitch's , haw-
ing in Munro 1. c. t. 3 ; rest from Mann ipecime

2. Tkinostachyum WlOHTii, Beddome Flora Sylv. wiii, /'/. . -i-xxiii

A tall, semi-scandent bamboo. Culms at first erect, afterwards support! by tlie

branches of the forest trees under which tin grow, and then branches pendulous, 10

to 20 feet long, I to 1*5 in. in diameter, bright green; nodes marked by a narrow bu1

conspicuous ring; internodes 14 to 13 in. long, rough above and having a white "lum-oui

band below the node; Avails thin, *0> to »la in. Cvhn-theatht thin, papery, 1<> to 12 in.

long by 3 to 4 in. broad, the sides parallel below, gradually nanowing above to a

truncate top, which is not aurieled; 1 to 1*2 in. broad, thickly clothed on the back with

-

brown-black appressed hairs; imperfect blade subulate-acuminate, reflexed

decurrent on the sheath, 5 to 7 in. long l>v *4 to '5 in. broad, striate, somewhat hairy;

ligule -1 in., entire. Leaves oblong-lanceolate, acuminate, to 1 > in. long, 1 to 2 in.

broad, unequal at the base ; rounded or attenuated into a *3 to -I in. long petiol

above in a subulate, scabrous twisted point; glabrous aboi , sparin ly hair, and whitish

beneath, scabrous on one margin; main vein broad, yellowish, conspicuous, s oondary

veins 8 to 10 pairs, intermediate to 7, trans\ roe veinlets scanty, not prominent, formed

by glands in the leaf; leaf-sheaths glabrous, striated, truncate at top; liytile narrow, iainth

toothed. Inflorescence a large terminal droopin panicle of spiciform branchlets, th< -pik

supported by ovate-acuminate bracts at the joints of the rachis and bearing chiefly fertile

pikelets; rachis smooth, slender, thickened above. 8j>ikekti •> to 1 in. louir, bearin 2

to 3 fertile flowers and 1 terminal incomplete flower; rachilla slender, smooth, concavely

flattened below, thickened above and slightly ciliate at top; empty glume ovate, mucronal
,

•2 in. lono-, faintly hirsute on tlie back, 5- to 7- nerved; flowering)-glumes 1 or 2, similar

but longer mucronate and transversely veined; palea rather hortcr than flowering gran* ,

2-keeled blunt or emarginate, eiliate on the keels, 1-nerved between keels ami 2- to

3-nerved at the sides. Lodicules small, *1 in. long, ovate, triangular, ciliate abo\

s

below 3- to 5-nerved, persistent. Stamens asserted, filaments slender, a> h s obtuse.

Ovary depressed-globose, smooth, stipitate, the style included in the long beak of th<

perisynium and ending in 2 short plumose stigmas. Carynpsis glabrous, ovoid, on a

thick stalk and surmounted by a beak.

Slopes of the Western Ghats from X. Kanara down to Capo Comorin, usually at

from 3,000 to 5,000 feet, and almost always in the undergrowth of big tree-forest:

Anamalai Hills at 4,000 feet.

This pretty bamboo is di tinguished easily from the other species by its long, lax.

drooping, many-flowered panicle, broad leav 3, papery hirsute sheath, and small bl

lodicules. It was gathered in flower by Beddome in the Anamalai Hills (year not

ded)- by myself on the Sispara Ghat in 1883 and 1«84, and by J. A. Bourdillon

As*. Boy. Bot. Gaed. Calcutta, Vol. VII
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at Peermaad in 1887; and leaf specimens have been collected by W. A. Talbot

at the Gairsoppa Falls in N. Kanara, by myself in the Ochterlony Valley and on

the Carcoor Ghat, Nilgiris, and by J. A. Bourdillon on the Travancore Hills in 1892,

Bourdillon says that in Travancore it flowered in 1887 to 1889 and died off, new young

seedlings at once springing up. I cannot agree with Beddome in identifying this

species with Bambusa Wightii, Munro in Trans. Linn. Soc. xxvi. Ill, which is

characterized by very glabrous leaves and very long liyules. Wight's plant is, I believe, an

Ochlandra, and is herein described as Ochlandra Brandisii, n. sp.

Plate No. 87.— Teinostachyum Wightii, Beddome. 1, leaf- and flower-branch; 2,

part of flowering panicle— of natural stee-, 3, culm-sheath

—

reduced, 4, bract; 5, spikelet;

6, flowering glume; 7, palea; 8, lodicule ; 9, anther; 10, ovary with persistent lodicules,

style and stigmas; 11, caryopsis (young) —enlarged. (All from my own specimens.)

3. Teinostachyum attenuatum, Munro in Trans. Linn. Soc. xxvi. 143.

A medium-sized, tufted bamboo. Culms 12 to 25 ft. long, #5 to 1 in. in diameter,

filiform-wiry at the top ; nodes bearing many branches. Culm-sheaths pale, appressed

hairy. Leaves 3 to 6 in. long, *6 to 1 in. broad, lanceolate acuminate, rounded

at the base into a thickened 'I to '3 in. long petiole; ending above in a twisted,

scabrous, subulate point ; slightly rough above, smooth and pale beneath ; main vein hardly

prominent, secondary veins 3 to 4 pairs, inconspicuous, intermediate 5 to 7, rather thick,

with no transverse veinlets but lines of pellucid dots between; leaf-slieaths sparingly

appressed-pilose, ciliate at the edges, truncate at the mouth and fringed with deciduous

cilia? ; ligule short, glabrous, entire. Inflorescence usually in short, spiciform, leafy panicles

clustered at the nodes, the end branches sometimes prolonged with verticillate clusters of

spikelets, the clusters subtended by a smooth, mucronate bract and containing several

sterile spikelets with a few longer fertile ones, often curved ; rachis smooth, swollen

above. Spikelds glabrous, narrow, 1 in. long, *2 in. broad, bearing 1 empty glume, then

2 to 3 fertile flowers, then 1 to 2 imperfect flowers ;
rachilla round, smooth, thickened

above; empty glume ovate-mucronate, *3 in. long, 7-nerved, ciliate on the edge; flowering

glume similar but longer and 9- to 11-nerved; palea smaller than flowering glume,

2-keeled, minutely ciliate on the keels. Lodicules lanceolate, *15 in. long, 3-nerved,

ciliate at the tip. Stamens exserted, filaments long, twisted, anther rather short, bluntly

mucronate. Ovary ovoid-acuminate, glabrous, produced into a long style, divided at about

| of the way up into 3 long plumose purple stigmas. Caryopsis attenuate at both ends,

glabrous, rostrate. Beddome Flora Sylv. ccxxxiv. Bambusa attenuata, Thivaites Enum.

Plant. Zed. 3

Ceylon, in the Central Province at 4,000 to 6,000 feet; collected by Thwaites

o. 3255) in 1864, by T. Thomson, and by H. Trimen in Ohiya Valley, 1890.

This species is distinguished from T. Griffithii by the shorter spikelets and ciliate

lodicules, from T. Wightii by the smaller leaves and quite different inflorescence.

Plate No. 88.

—

Teinostachyum attenuatum, Munro. 1 & 2, leaf- and flower-branches

of natural size', 3, spikelets, one fertile, one sterile; 4, empty glume; 5, flowering

glume; 6, palea; 7, lodicule; 8, anther; 9, ovary with style and stigmas

—

enlarged. (All

from T. Thomson's or Thwaites's specimens.)
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4. Teixostachyvm Dui.i.ooa, n. sp. Gamble.

A moderate-sized or large tufted bamboo sometimes mere or h s scandent Culm
variable in size, from 20 to 30 ft. long, 1 to li in. in diameter, dark creen with
few whitish hairs, whitish below the nodes, glossy when dry; nod

e>— il

P
mteraodes 1G to 30 in. and even to 40 in. long; walls thin. Cuim-sheaths variable in

size, according to the culms, from 6 in. long and 4 in. bro; 1 up to 12 in. Ion- and 10
in. broad, striate, with scattered white appressed hairs prominent above, rounded at
top and then somewhat concavely truncate and loosely fringed with stiff bristles; impi •/

blade narrow, subulate, recurved, very hairy within, the edges convolute, 3 to «J in.

6 3 to *7 in. broad at the rounded ba- ; liguU prominent, lorn •fimbriate. L
ble, oblong ded, often nnequallv

long -2 to •% in. petiole; subulately aeuminate above, the point scabrous, twisted; run u

on the upper surface, minutely softly pubescent or nearly glabrous beneath, scabrous on
both edges; main vein pale, not very prominent, secondary veins G to 10 pairs, int. im-

mediate about 7, no transverse veinlets, but a few pellucid dots, which have the i pp.

ance of transverse veinlets on the underside; lcaf-ahealIts striate, ciliate on tho ed'^es,

ding in a ciliate or glabrous callus, and furnished few long, stifF,

veiy deciduous bristles; lifjulc broad, long-n'mbriate. Inflorescence a panicle of spiciform

branches, bearing verticils of few spikelets, subtended by long trum tto bracts* Spik<l<;

•5 to 1 in. long, softly pubescent, these seen only containing imperfect flowers; gli>//t.^

many-nerved, hairy, aristate, convolute; raclulla jointed and produced into a long point

above the uppermost glume; rest not seen.

Throughout Northern and Eastern Bengal and Burma, from British Bhutan through

the Assam and Sylhet valleys and tho hills between them to Chittagong and I'pper

Burma.

Under this species I have brought together a great series of specimens gathered

• various collectors in different parts. These specimens fall rather naturally into

two divisions : those of large individuals with rather large leaves, and the small ones

with small leaves, the latter being chiefly represented by the type, the only speci-

mens which give an idea of tho character of the flowers. These flowering spc imens

are those collected in the garden of the monastery at Ilawyaw in the Ivatha distri

"smof Upper Burma, in February 1892, by J. W. Oliver. Oliver says that it is a

reed-like bamboo" named Thaikwaba (Burmese), and that there is a larger variety

of the same name. It is much to be regretted that the flowers are imperfect. I have

searched and cannot find a single fertile one, but from the spikelets, so far as they

go the genus seems to be this, and the species to come rather near, either to the

Ceylon T. attenuatum, or to the Burmese Cephalostachyum virgatwn. Indeed, when we

come to know more of the latter or obtain proper flowers of T. Dullooa, it is not

impossible that the two may prove to be identical. Leaf specimens and culm-sheaths

in abundance have been collected; the sheaths are very constant in character, and

the leaves do not greatly differ from each other. The specimens here placed, therefore,

consist of the following:—From the hills of British Bhutan, from the Ro*ng lake,

2 000 feet, collected in 1880 by E. Fuchs and in 1889 by G. A. Gammie, vern.

Poaslo, paksdlu (Lepcha); To/cre bans (Nepalese) and said to be used to make quivers;

from the Garo Hills, collected by G. Mann in 1881 and 1889 under the name

Wadro* and said to be used for carrying water and for making umbrellas; from the
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Jaintea Hills, collected by G. Mann in 1889 under the name Sittoh at Sotyngia, 3,500 feet,

and said to be used for basket-work, and to make small boxes to carry pan; from the

Assam Valley, sent by G. Mann from Sibsagar and Kamrup under the name Dullooa

(Assamese) and said to be used for buildings, mats and baskets; from Sylhet, collected

at Protabo-arh by Babu Tara Kisor Gupta, and sent by G. Mann under the names

Dolu and Bajail (Bengali), the former the large, the latter the small variety; from

Chittaffon^, collected by myself at Khagoreea in 1880, under the name Dolu, this

being the species which Major Lewin in his * Hill Tracts of Chittagong', Calcutta, 1869,

speaks of as a very large kind, "much used for making mats, used in loading vessels

'with cargo", and as having flowered some 15 or 16 years previously; and finally, the

Burmese Thaikwaba collected in Katha, Gyawa collected in Momeik State in 1892-93

and specimens gathered at 6,000 ft. on Taungme, Ruby Mines * District, in 1894,

by J. W. Oliver. Besides these, there are specimens in the Kew collection collected

Hooker at Sitakund near Chittagong. It is possible that when good specimens of the

flowers are collected, it will be found that there are two species, the smaller Thaikwaba,

silloh, and bajail; the larger, Pogslo, wadroo, dullooa, dolu and gyawa ; but in my opinion,

and so far as it is possible to judge without the flowers, all the specimens before me

belong to one and the same widely distributed species.

Plate No. 89.— Teinostachyum Dullooa, Gamble. 1, leaf-branch; 2, part of inflor-

escence

—

of natural size-, 3, culm-sheaths

—

reduced ; 4 & 5, spikelet and bracts

—

enlarged

(from Mr. Oliver's Thaikwaba).

5. Teinostachyum Helferi, Gamble.

An evergreen, tufted, bushy or climbing bamboo. Culms 20 to 40 ft. high, '1

to I'D in. in diameter, greyish-green when young, sprinkled with appressed

whitish bristles, much arched so as to bend completely over and to touch the ground

where they take root; nodes somewhat thickened and whitish; internodes 20 to

50 in. long, or more, covered in the upper part with soft, whitish, velvety pubes-

cence when young, when old with a white band; walls thin, scarcely over *1 in.

thick. Culm-sheaths 8 to 10 in. long, persistent, thick, brittle, when young bearing

few appressed white bristles which leave a scar when they fall, rough towards

the base, truncate at top; imperfect blade nearly as long as the sheath, recurved,

lanceolate, acuminate, glabrous or shortly hispid, rounded at the base and decurrent

as a very narrow long-fringed band on the top of the sheath; ligule narrow,

conspicuously fringed with white stiff hairs, *2 to *3 in. long. Leaves very variable

in size, usually large, oblong-lanceolate, 6 to 18 in. long, 1 to 3 in. broad,

unequal at the base, and then contracted into a *3 to *4 in. long, broad petiole

;

cuspidate-acuminate above in a long scabrous twisted point; scabrous on marginal

veins, otherwise smooth; glaucescent and glabrous beneath, except for a few haii

near the base; scabrous on the edges; main veins thick, prominent, secondary veins

7 to 15 pairs, rather indistinct, intermediate 5 to 7, pellucid glands showing on dry

specimens as transverse veinlets; leaf-sheaths glabrous, smooth, striate, ending in a

smooth callus and a short, very deciduous, long-fringed auricle; ligule narrow, fringed, the

hairs very easily broken. Inflorescence in long terminal whip-like spikes, bearing distant

heads of few spikelets; rachis very slender, densely hairy, thickened and bent s-fashion,
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where it meets the flower heads, joints long-. Spikelets (only st* rile one seen)

containing 2 to 3 empty glumes which are striate, hairy, mueronato. Rest unknown.
Bambusa Helferi Munro in Trans. Linn. Soc. xxvi. 111. Pseudosi ac hyum
Helferi, Kutz For. Fl. Burma ii. 568.

Garo and Khasia and Jaintia Hills in Assam, and in hill forests down to the V u
Yoma and Martaban, up to 3,500 feet elevation and always in moist valleys forming
dense, almost impenetrable jungle.

The characters of the few sterile spikelets on the specimen sont by G. Mann in

1889 from the Garo Hills, have decided me to place this spec* i in Tein itachyum rathei

than in Fseudostachyum. It was first collected by Heifer in 18;W (No. 411); afterwards

by Brandis, Wathubwot (Burmese); and Knn Wanwae, wathahwot (Burmese). Jt ha

also been sent from Burma by P. J. Carter and others. The Garo Hill specimens bear

the name Waft, and those from the Khasia Hills 2'ttmoh. It appears to be hardly used

except for basket-work. The large unequal leaves, the loiiir culm-intern© les,

specimen in the Dehra Dun Forest School Museum has two joint one 48, the other 52

in. long), the brittle thick culm-sheath with long-fringed ligule, and the hairy rachis to

the spikes seem the best characteristics. This species conies evidently very near to

T. Griffithii. It flowered in the Jaintia Hills in Assam in 1888, and then died oft'.

It is also said to have flowered in Burma about 1888.

Plate No. 90.

—

Teinostaihyr.m Helferi, Gamble. 1, leaf-branch; 2, part of flower-

panicle

—

of natural size) 3, culm-sheath—somewhat reduced. (No. 2 from G. Mann's

Garo Hills specimen, the rest from Kurz' Burma specimens.)

11. Cephalostachyum, Mmro,

Shrubby or arborescent bamboos. Culms rather thin, usually smooth, straight.

Culm-sheaths usually thin, sometimes thick, more or less auricled. Lea s various in

like those of Bambusa, more usually ovate, long-acuminate. Ju/lorcsi nee. a terminal

o-lobose head or a panicle of heads with spreading branehlets, heads bracteate, the feitil-

size,

flowers usually mixed with many imperfect ones or with empty glumes. Spikelets one-

flowered elongate, the rachilla produced beyond the flower. Empty glume* 2 to 3

broad, chaffy, many-nerved, usually long-awned. Flowering glume similar, but more

irneeous and with shorter awns, convolute. Palea thin, many-nerved and usuallymembr

transvei nerved 2 keeled, keels close together, often 2-mucronate. Lodkules 3

conspicuous, persistent, 3— 5-nerved, often papillose. Stamens 6, anthers long, filaments

distinct.

the top ic

thickened, separable

Ovary ovoid, stalked, produced into a long thickened style, and divided at

2 to 3 short plumose stigmas. Caryopsis oblong, glabrous, beaked; pericarp

Di

one

Seven species, all from the North-East Himalaya, Assam and \h

(C. pergracik) crossing the Bay of Bengal and re appearing in Chota Nag

Analysis of the species.

Spikelets in single terminal globose heads- Section I.

Heads not more than 15 in. in diameter; leaves rather small.
1

Leaves moderately large, palea entire at the apex, anthers blunt . . 1. C. copitatum

Leaves small, palea bifid, anthers apiculate 2. C. pallidum.
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Heads more than 1*5 in. in diameter; leaves large.

Culm- and leaf-sheaths not fringed, palea undivided • • • r . • 3. C. latifolium.

. •
' 4. C. FuchsianumCulm- and leaf-sheaths fringed; palea bifid

Spikelets in heads in interrupted paniculate spikes

—

Section II.

Heads softly hairy, many-flowered.

Leaves rather large, culm-sheath auricles rounded, rachis very slender 5. C. pergracile.

Leaves small, culm-sheath auricles pointed, rachis moderately thick . 6. C flavescens.

Heads nearly glabrous, flowers few 7. C. virgatum.

SECTION I.

1. Cephalostachyum capitatum, Munro in Trans. Linn. Soc. xxvi. 139.

A shrubby or sub-arborescent, semi-seandent bamboo. Culms 12 to 30 ft. long, thin-

walled, yellow, strong below, loose above and so scandent on the branches of trees;

nodes not very prominent ; internodes long, often 3 ft. or more, 1 to 1^ in. in diameter,

walls *2 to *3 in. thick. Culm-sheaths rather thin, papery on the upper part of the

young culm, thicker on the lower joints, 6 to 12 in. long, 2 to 3 in. broad, covered on

the back with pale-brown appressed pubescence, mouth triangular, truncate on the

longer upper sheaths, on the shorter lower ones rounded with concave sinus; imperfect

blade long, erect or recurved, hairy within, rounded at the base and decurrent on

the sheath into rounded, sometimes fringed auricles; ligule narrow, serrate. Leaves pale

green, whitish beneath, ovate-lanceolate, rounded at the base, unequally, into a short, *2

to *3 in., petiole; ending above in a long, scabrous, twisted, setaceous, acuminate point;

4 to 8 in. long, 1 to 2 in. broad, glabrous on both sides, rough on the edges

;

main vein prominent, pale, secondary veins 4 to 10 pairs, inconspicuous, intermediate

6 to 7, no regular transverse veinlets, but distant pellucid dots which have the

appearance of oblique transverse veinlets below; leaf-sheaths smooth, glabrous, shining,

ending in a short auricle with, a few, long-curved deciduous ciliae. Lnflorescence a

dense, globular, terminal or axillary brownish head, 1 to 1*5 in. in diameter

supported by broad, long-aristate, glabrous bracts, and consisting of many, long-

aristate, keeled empty glumes or sterile spikelets and with a few shorter fertile

spikelets. Spikelets '5 to *7 in. long, at the ends of short spikes, bearing 1 to 3 sterile

flowers below; empty glumes 2, ovate, concave below and ending in a long scabrous

*

awn, glabrous above, softly hairy below, many-nerved and with transverse veinlets,

•4 to *5 in. long by about *2 in. broad; flowering glume similar but narrower and
with a shorter awn

;
palea as long as the flowering glume, convolute, thinner in

texture, conspicuously nerved both longitudinally and transversely, 2-keeled, the

keels close together and hairy between, shortly hairy and bluntly mucronate at

tip; rachilla produced, short. Lodieules '2 in. long, ovate-lanceolate, rounded and
shortly ciliate above, 3—5-nerved, minutely papillose-hairy. Stamens exserted, filaments

long; anthers long, narrow, bluntly emarginate at the apex. Ovary ovoid, stalked,

produced into a long, thickened, often twisted style which is cleft at apex into

2 short bifid hairy stigmas. Caryopsis chestnut-brown, smooth, shining, ovate, depress-

ed, ending in a short conical beak formed by the persistent base of the style, and
supported by the persistent glomes and lodieules; pericarp thick, crustaceous. Bambusa
Capitata, Wall, and Griff, in Wall, Cat. 8913.
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North-East Himalaya and Khasia, Jaintea and Naga Hills; occurring in Sikkim
snd Bhutan at between 2,000 feet and 8,000 feet altitude, and at elevations the
aame or rather lower in the Khasia Hills. In Sikkim it has been collected by Hooker
and Thomson, T. Anderson, G. King and others; in the Khasia Hills b
Wallich, Griffith, Hooker and Thomson, C. B. Clarke, &c, and in the Naea Hill
by F. C. Colonib in 1386

This very pretty, graceful, small bamboo often forms dense thickets on the hill-

sides, and appears to flower at very frequent intervals, as has been reeon d by
collections in Sikkim in 1848? (Hooker and Thomson); 18GG (T. Anders.*,,); 1869

o

(C. B. Clarke); 1874 (Gamble); 1»78 (G. King); 1892 ((;. A. Gamn.ie}, and in the

Khasia Hills in 1830 and 1835 (Griffith); 1800 (Hooker and Thomson); 1871-7.

(C. B. Clarke). Perhaps the real reason is that, like Dendroc <(hwim strict/'*, it Dowers

sporadically and then, now and again, has years of wholesale seeding, as happened

in my own observation in 1874, when large tracts in the Chel and Neora vallei i in

British Bhutan covered with this species died off and became the scene <>f a great

conflagration in the following year. It is known in Sikkim as Gobia, g<>j>c (Xepalese)

and Payong (Lepcha) ; in the Khasia Hills as Silica and Sullra. I also refer, although

doubtfully, to this species, the Serrah and Ternap collected in leaf only by G. .Mann

in 1889-90 in the Jaintia Hills, though the culm- sheaths are longer and have longer

imperfect blades, and in some respects more resemblo Tcinostachyum Ihdlooa. The wood

is used by the Lcpchas, in preference to that of other kinds, for makin bows and

arrows, and it is good for basket-work. The leaves are used for fodder. It is

occasionally difficult to distinguish this, both from C. pallidum and from C. lalifolium;

but the blunt anthers and uncleft mucronato palca are characteristic.

Var. /3 decomposila; spikelets arranged in spicato almost paniculate clusters with

many fertile spikelets. Collected by T. Anderson and Kurz in Sikkim.

iff

Tab. 91.

—

Cephalostachyum capitatwn, Munro. 1 & 2, leaf-branches with flon

heads—o/ natural size ; 3 & 4, culm-sheaths—No. 3 from the upper part of the youi

culm, (Gamble), 4 from the lower (G. A. Gammie)—reduced
; 5, spikelet with sterile

flowers and bracts below; 6, empty glume; 7, flowering glume; 8, palea; 9, lodicule;

10 stamens (young) and ovary with style; 11, caryopsis

—

alarged (chiefly from my

own specimens).

2. Cephalostachyum pallidum, 3Iunro in Trans. Linn. Soc. xxvi. 139.

A shrubby or small arboreous bamboo, with branches verticillate at the nodes,

often most numerous. Culms and culm-sheath not known. Leaves pale green, ovate-

lanceolate, unequally rounded at the base into a rather long '2 in. petiole which is

often wrinkled ; rather suddenly narrowed above into a scabrous subulate point ending

in a long hair-like tip ; 1 to 5 in. long and -5 to 1 in. broad
;
glabrous on both sides or

minutely pubescent below, rough on the edges which are somewhat cartilaginous ; main

vein pale, secondary veins 4 to 6 pairs, intermediate 7, no transverse veinlets;

leaf-sheaths striate, ciliate on the edges, ending in a short, rounded auricle furnished

ith a few very early deciduous ciliae ; Ugule long, sometimes ciliate. Inflorescence a

Ann. Eot. Bot. Gard. Calcutta, Yol, TIL
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minal head about 1 in. in diameter, supported by a leaf and broad, rounded,

sheath-like bracts, and consisting of many long aristate empty glumes or

sterile spikelets, with few exserted fertile spikelets. Spikelets '7

glume sessile, or with few empty bractlets at the base 5 to *6 m.

8 in. long

long,

empty

ovate,

concave and ending inendin a long -lly '2 in.
i

scab awn, many-nerved, sometimes

onpubescent

palea as long

the back below the awn ;
flowering glut simi but with a shorter awn

?

as the flowering glume, th in texture, many-nerved, with both

longitudinal and transverse veins
>

2-keeled, the keels close together, bifid-mucronate at

apex, hairy below the keels and at the tip, racbilla produced, short

long, lanceolat

at the tip.

ipathulate-lanceolat 3 5-nerved, minutely pap

Stamens ted, filaments long

lanceolate, extended into a long conical tyl

; anthers long-apiculate.

with 2 hairy short stig

Lodicules about *15

,

pubescent, ciliate

ovoid

-

Ovary

chestnut brown, glabrous, ovoid-globose, conical abo and wrinkled ding

Caryopsis

beakin a

formed by the persistent base of the style and supported by the persistent gl

and lodicules K For. PL Burma ii. 563

Khasia Hills, Mishmi Hills, Patkaye Ran and Manipur, ascending to 5,000 ft

Collected by Griffith 6733, 6718), C. B. Clarke and G. Mann

This graceful species is distinguished with some difficulty from C. capitalum; but it

has much smaller leaves o o les, a bifid palea and apiculate anthers. The culms

and culm-sheaths have unfortunately not been described. It was gathered in flower by

Griffith in 1835, by C. B. Clarke in 1872 and 1885-86, and by G. Mann in 1878.

Munro says that this called Betee ha but the bamboo more commonly known as

Betee or Behti is Teinostachyum Griffithii, Munro. Griffith's specimens were found on the

summit of the Patkaye Range, d its thern side, on h journey from Nag to

Hookoom (Griff. Journ 64)

Plate No. 92.

—

Cephalostachyum pallidum, Munro. 1 & leaf- and flower-branches

of natural size] 3, spikelet ; 4, empty glume; 5, flowering glume; 6, palea with stamens

and style; 7, lodicule; 8, anther; 9, ovary with style and stigmas; 10, caryopsis

—

enlarged

(from C. B. Clarke's specimens).

3. Cephalostachyum latifolium, Munro in Trans. Linn. Soc. xxvi. 140.

A shrubby, semi-scandent bamboo. Culms thin, dark green, rough, whitish below

Culm-sheaths thin, papery, straw-the nodes, which are marked by a conspicuous ring

coloured. 6 to 9 long, 2 to 3 broad, sid

a concave sinus *7 in. in diameter, with rathe

parallel, top ded and ending

imperfect blade 4 to 5 long:, '3 to *5

sharp, triangular, glabrous auricles

very larsre ovate or ovate-lanceolat

into a thick *3 to *4 in. wrinkled

broad, subulate, acuminate ; ligule broad. Leaves

equal at the base; wedge-shaped or rounded

10 to 16 in. lo - 1 to 4

petiole ; ending above in a scabrous, setaceous

broad
tip

mam, vein prominent, pale, secondary veins 8 to

18 pairs, conspicuous, intermediate 7 to 10, no regular transverse veinlets, but distant

pellucid dots which give sometimes the appearance of transverse veinlets on the
underside ; leaf-sheaths striate, ciliate on the ed end g in a broad thick
emarginate callus, and produced beyond it to meet the broad ligule, which is a°-ain
long produced

ilar head.

and often up to 2

glob

m. or more. Infl< a thick, terminal
often 2 in. in diameter composed of clusters of spikelets, some
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fertile, some sterile, supported by broad, striate, keeled, aristate braeteoles. Spikekk
1-flowered, acuminate, long-aristate, *6 to *9 in. long; empty glume* •; in. long, ovate-

lanceolate, long awned, glabrous except the scabrous awn, striate, somewhat keeled;

flowering glume similar but lanceolate-acuminate, and with a shorter awn and transverse

veinlets; palea membranous, both longitudinally and transversely veinod, ending in a blum
hairy point, convolute; rachilla produced, short. Lodicules ovate-la nreolate or spathulate,

ciliate, 3-nerved, 2 in. long, minutely papillose-pubescent. Stamens cxserted, filaments Ion

anthers bluntly mucronate. Ooary ovoid, surmounted by a long style which is flattened

above and finally divided into two short plumose stigmas. Cargopsis chestnut brown,

shining, broadly ovoid, stalked, "3 in. long, '15 in. broad, curved above, ending in a

beak formed by the persistent base of the style, and supported by the pi rsistent

glumes and lodicules; pericarp ermtaceous.

North-East Himalaya in British Bhutan, up to 5,000 feet; also in Manipur at 7,000

feet. Collected by Griffith (1835); by myself (1879) at Dumsong in Brit b Bhutan; and

by G. Watt in Manipur in 1882.

This species is at once distinguished from C. cap/'latum by the large broad leaves

and long ligules; and from C. Fuchsianum by the absence of ciliated fringes to the

leaf-sheaths and by the undivided palea. The specimens of lea\ s and enlm-sheaths

sent from Upper Burma by J. W. Oliver under the name of Gyawa (Burmese),

Laka (Kachin), resemble this, but the ligules are much smaller and the culm-sheaths

are ciliate at the top.

Plate No. 93.— Cephalostachyum latifolivm, Munro. 1, Leaf- and flower-branch

natural size; 2, culm-sheath

—

reduced
; 3, cluster of spikelets, mostly sterile; 4, empty

glume; 5, flowering glume; 6, palea; 7, lodicule; 8, anther; 9, ovary with styl.

and stigmas; 10, same when older supported by persistent lodicules; 11, caryop.il

enlarged (No. 2 from my own, rest from Griffith's specimens.)

4. Cephalostachyum Fuchsianum, n. sp. Gamble.

A medium-sized, arborescent, semi-scandent bamboo. Culms small, soft, thin-walled,

pale, verticillately branched from the nodes. Culm-sheaths thin, striate and reticulately

veined at the edges, sides nearly parallel, rounded at the top on each side into a deep

(often 1 in. deep and '5 in. broad at bottom) concave long bristly-fringed sinus, 12 in.

long by 4 in. broad, clothed on the back with appressed light brown pubescence;

imperfect blade inserted at the base of the sinus, reflexed, subulate, 6 to 8 in. long, *7 to

•8 in. broad, closely pubescent below; ligule small; younger sheaths cylindrical, the

mouth furnished with rows of long, white, stiff, bent bristles. Leaves large, ovate-lanceolate,

angled or rounded at the base rather abruptly into a 5 to -6 in. long, thick petiole
;

cuspidately acuminate with a scabrous, twisted point
;
glabrous on both sides, scabrous on

the edges ; 8 to 14 in. long, 2 to 4 in. broad ; main vein prominent, shining, secondary

veins 7 to 10 pairs, intermediate 8 to 10, pellucid glands giving the appearance of

transverse veinlets when dry ; leaf-sheath soft, dark green, striate, thickly long-ciliate on the

edges, ending in a rounded callus and produced at the top into an elongated auricle

thickly clothed with thick, white, stiff bristles which are often -6 to -7 in. long ; ligule

moderately long, ciliate. Inflorescence a dense, globular, terminal head, 25 in. in diameter,

or else an elongated, densely packed, terminal, congested spike of superposed heads.

Ann. Roy. Bot. Gard. Calcutta, Vol. "VII
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consisting of many fertile spikelets among empty aristate bracts or sterile smaller

spikelets. Spikelets elongate, *8 to 1 in. long, glabrous; empty glumes #6 to *7 in., ovate at

base, long-scabrous-aristate above, glabrous, striate, with. 17 to 19 nerves; flowering glume

sim lar but more elongate and more shortly aristate, 21- to 23-nerved, and transversely

veined
;
palea rather longer than flowering glume, thin, ovate-lanceolate, bifid at apex, the

tips mucronate, pubescent, 2-keeled, the keels close together, 5-6-nerved and transversely

nerved on either side; rachilla produced, short. Lodicules linear-lanceolate or spathulate,

blunt, 3- to 5-nerved, minutely ciliate above and papilose on the sides. Stamens long

exserted, drooping ; anthers sharply apiculate or forked at the tip. Ovary narrowly

ellipsoid, produced into a thick style, divided above into 2 short stigmas. Caryopsis

chestnut brown, similar to that of C. latifolium, but more rounded at top
;

pericarp

crustaceous.

Eastern Himalaya, in the hills of British Bhutan about Dumsong, Laba and Song-

chonglu, 6,000 to 8,000 ft., also in the Daphla Hills at Shamgarh, 6,800 ft.; collected in

flower by G. A. Gammie in 1889 and 1892, in leaf only; in 1880 by myself, by

E. Fuchs in 1877 (?), and by Lister in the Daphla Hills in 1875.

I first met with this beautiful species when it was sent to me by the late

Mr. E. Fuchs, Assistant Conservator of the Tista Forests, who had taken some con-

siderable trouble to collect bamboos there ; and thinking it to be a Cephalostachyitm, not

traceable in Munro's Monograph, I gave it later on the Herbarium name of C. Fuchsianum,

to which I now adhere. I afterwards found it myself in 1880. It is apparently quite a

local species, but it is now in cultivation, owing to the distribution of the seed collected

by Mr. Gammie. It will probably be found to succeed in Europe, perhaps even in

the open air. The Lepchas know it by the name of Falbm. It is easily recognized

by the long fringes to the leaf sheaths, the deeply indented top of the culm-sheath, and

the bifid palea.

Plate No. 94.

—

Cephalostachyum Fuchsianum, Gamble. 1, leaf- and flower-branch;

2, part of the spicate form of inflorescence; 3, leaf-sheath

—

of natural size\ 4, old culm-

sheath; 5, culm-sheath of young shoot

—

reduced'; 6, spikelet; 7, empty glume; 8, flower-

ing glume; 9, palea; 10, lodicule; 11, anther; 12, ovary and style; 13, caryopsis

—

enlarged

(all from G. A. Gammie's specimens).

SECTION II.

5. Cephalostachyum pergractle, Munro in Trans. Linn, Soc. xxvi. 141.

A deciduous, arboreous, tufted bamboo. Culms erect, glaucous-green, somewhat

whitiish-puberulous below the nodes, 30 to 40 ft. high, 2 to 3 in. in diameter; nodes

scarcely thickened; internodes 12 to 18 in. long, walls very thin. Culm-sheaths much
shorter than internodes, 4 to 6 in. lcng, 6 to 8 in. broad, densely covered with black,

stiff, deciduous hairs, afterwards polished chestnut brown; imperfect blade 2 in. long,

ovate, cordate, cuspidate, densely hairy within, decurrent into a wavy fringe bordering

the top of the sheath and ending on either side in a rounded auricle ; both fringe and

auricle edged with long, stiff, curved, white bristles, which are often *5 in. long ; ligule very

narrow, entire. Leaves variable, linear-lanceolate, 6 to 14 in. long by 1 to 1*5 and even

2-5 in. broad, thin ; rounded or cuneate at the base into a short *2 in. petiole ; above

subulate, acuminate, with a scabrous point ; scabrous on the edges and rough on both sides,

i
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glaucescent beneath; main vein conspicuous, secondary veins 7 to 13 pairs, intermediate
usually 5 transverse veinlets few, oblique; fc^Wb glabrous, faintly striate, endiiu
in a small ciliate callus and anricled at the mouth with a few Ion, while cilia which
are early caducous; ligule very narrow, entire. Inflorescence a large panicle with verticels
or Jong, drooping, filiform spikes, bearing distant broad heads of sP ik ts supported U
small chaffy sheathy bracts; the raehis yery Blender, wiry, thickened above, and 15
to 2 in. between the clusters. Spifcelefs in bracteato clusters, -5 to -7 in. Ion-, no
regular empty ghmes, but 1 to 2 sterile flowers, then a fertile Bower, then a terminal
sterile flower or filiform produced rachilla; flowering glume •:> to '7 in. Long, ovate-
lanceolate, many-nerved, densely pale-hairy, long-mueronate

;
j<alca ns Ion- as flowering

glume, 2-keeled, the keels close together, ciliate, apex deeply bifidly mueronate,
Lodicules narrow, about *2 in. long, lanceolate, somewhat obtuse and ciliate at tip, 3-

to 5-nerved, concave at the base and persistent Stamens with narrow filaments; anthers

purple, obtuse. Ovary smooth, sub-globular at tho base and prolon ed above into a

3-cornered style ending in 2 to 3 stout recurved stigmas. Caryoj •> <
>bovate-oblong,

shining, #o in. long, ending in a straight beak also about \*> in. Ion- and somewhat
compressed, grooved on one side. Ki For. FL Burma ii. 564.

Throughout Burma, where it is common in upper mixed forests and often grega-

riously forming forests by itself. Collected in flower by Brandis in 18(32 and 1880.

To this species I refer the bamboo collected by myself in 1881 at Luia in tho Kolhnn

forests, Singhbhum district, Chota Nagpur; also tho Latang (Xaga) bamboo collected by

G. Mann in the Sibsagar district of Assam, but from planted Bpecimens ; and the

Madang (Singpho) collected in 1890 by Kripa Nath Dc in Lakhimpur, Assam. Mann
says, however, that it is wild, growing in clumps on tho lower Xaga Hills, jind that

it is used by the Nagas for basket-work. The Burmese nomo is Tinwa.

This beautiful species is probably the m<>st common of all Burmese liambooi except

Dendrocalamus strivtus; and, as I am informed by J. W. ( diver, it may bo found almost

any year flowering sporadically like Dcndroealamus stratus and llamiltonii, but not

generally producing good seed on such occasions. The Kolhan and Assam localities

would point to its having a wider range than is generally supposed. The culms are

largely used for building and mat-making and other purposes, and in Burma the joints

are used for boiling kauknyin or glutinous rice, the effect being to make a long

mould of boiled rice which can be carried about to be eaten on journeys. It is at

once recognized by the characteristic inflorescence, the short sheaths with rounded, long-

fringed auricles, and long bifidly-mucronate palea.

Plate No. 95.— Cephalostochywn pergracile, Munro. 1, leaf-branch ; 2, part of flower-

panicle—of natural size; 3, culm-sheath—slightly reduced) 4, cluster of spikelets; 5, smaller

cluster; 6, spikelet open, showing sterile flower, flowering glume, palea and produced

rachilla with rudimentary flower; 7, palea; 8, stamens and lodicules; 9, lodicule; 10,

anther ; 11, ovary and persistent lodicules; 12, caryopsis (young ?)—enlarged (all from

Brandis's Burma specimens )

6. Cephalostaciiyoi flavescens, Kun For. Fl. Burma ii. 5G4.

An evergreen, tufted, semi-arborescent bamboo. Culms dull green, turning yellow,

10 to 20 ft high, smooth ; nodes not prominent ; internodes rather long, 1 to 1*5 in.
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in diameter. Culm-sheaths rather short, 4 to 5 in. long by about 5 in. broad at

base, smooth or covered with appressed white or pale brown bristly hairs, ending in

a triangular truncate top; imperfect blade long-ciliate on the margins, the edges convo-

lute, 1 to 1*5 in., erect, ovate, cordate, cuspidate, decurrent into a wavy fringe bordering

the top of the sheath and ending on either side in a long pointed auricle, that

on one side being bent downwards, that on the other upwards, both fringe and

auricle edged with stiff curved bristles '1 to '2 in. long ; ligule narrow, entire or

slightly toothed. Leaves small, linear, 3 to 6 in. long by *4 to *7 in. broad, con-

tracted at the base into a very short petiole; acuminate above in a long slightly

scabrous point
;

glabrous, except for a few long hairs beneath, scabrous on both edges

;

main vein narrow, secondary veins 4 to 6 pairs ; intermediate 5 to 7, faint ; leaf-sheaths

smooth, glabrous, ending in a very narrow callus and produced at the sides into long,

narrow, glabrous auricles which are furnished with a few short deciduous ciliae

;

ligule narrow, inconspicuous. Inflorescence a leafy branching panicle of few verticillate

branchlets, bearing heads of spikelets supported by a glabrous bract ; rachis slender,

glabrous, distance between spikelet clusters usually 2 to 2*5 in. Spikelets mostly fertile,

linear, acuminate, hairy, *5 in. long with a few empty bract-like glumes or sterile

spikelets between; empty glumes 1-2, ovate-lanceolate, mucronate, white-hairy, about

7- to 9-nerved
; flowering glume similar

;
palea as long as flowering glume, 2-keeled,

the keels close together, white-pilose on the edges, the tip deeply bifidly mucronate.

Lodkules oblong, about *2 in. long, obtuse, ciliate at the tip, 3- to 5-nerved, concave

at the base. Stamens at first greenish, then turning yellow ; anthers obtuse or acute.

Ovary ovoid-acuminate, rounded, stipitate, smooth, ending in a long three-cornered

style divided above into slightly white hairy stigmas, Caryopsis not known. Melocanna

lutescens, Kurs in Journ As, Soc. Beng. xlii. 300.

Burma ? : exact country not known, but said by Kurz to have been introduced from

Pegu into the Royal Botanic Gardens, Calcutta. Cultivated also in the Agri-Horticul-

tural Society's Garden in Madras, and perhaps elsewhere. Specimens of a bamboo
planted near the Kaulagarh Canal, Dehra Dun, resemble this; but the leaves and leaf

sheaths are more hairy and the culm-sheaths have more rounded auricles.

This species is distinguished from C. pergracile by the pointed culm-sheath auricles

which are directed one upwards, the other down, by the smaller leaves and by the

inflorescence having smaller heads, thicker rachis, and bearing leaves. The spikelets

do not differ much.

Plate No. 96.— Cephalostachyum flavescens, Kurz. 1, leaf-branch ; 2 & 3, flowering

branches; 4, young shoot; 5, culm-sheath—about natural size; 6, spikelet; 7, empty
glume; 8, palea; 9, lodicule

; 10, anther; 11, ovary with style and stigmas— en larged.

(All from Kurz' specimens.)

7. Cephalostachyum vikgatom, Kurs For. FL Burma ii. 565.

A mib-arboreous bamboo
; culm, culm-sheaths and leaves unknown. Inflorescence a large,

leafless, drooping panicle, bearing on fasciculate branchlets distant lax heads, consisting

of rather few, nearly glabrous, spikelets, supported by a narrow chaffy bract, the fertile

spikelets mixed with sterile ones or empty glumes ; rachis smooth, flattened on one
side, the distance between the heads gradually decreasing. Spikelets narrow, acute, '5
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to -6 in. long, with 1 to 2 small sterile flowers at the base ; empty glume ovate
inucronate, short; flowering glume -4 in. long, glabrous except a few white hairs,

convolute, coriaceous, shortly mucronate
;
palea rather longer than the flowering glume,

arly glabrous, 2-keeled, keels rather faint and ck e together, shortly bi

Lodicules la rtly ciliato, faintly 3-nerved. Stamens with row

a
filaments; anthers narrow, obtuse. Ovary stalked, ovate, glabrous, surmount 1

thickened style bearing 2—3 plumose purple stigmas. Caryopsis not known. Melg
vikgata, Munro in Trans. Linn. Soc. xxvi. 133.

Upper Burma at Keouksik (Kyauksil) on the Mogaung river, collected only by
Griffith (see Journal, page 89), No. 6732 of list.

This species, clearly a Cephalostachyum, is distinguished from tlio two preceding by
the heads bearing fewer flowers and being nearly glabrous, and by the much thicker

rachis. It may be hoped that, as Upper Burma is gradually explored, bettor

specimens may become available.

Plate No. 97.

—

Cephalostachyum rirgatum, Kurz. 1 & 2, flowering brancheso
natural size ; 3, cluster of spikelets ; 4, spikelet ; 5, empty glum. ; 0, flowering glume:

7, palea ; 8, anthers, style and lodicules ; 9, lodicules ; 10, anther—enlarged. (All from

Griffith's No. 6732.)

Sub-tribe 4.-MEL0CANNE&.

Stamens 6 only.

Lodicules none; spikelets very small #12. JDinochloa.

Lodicules 2 or more.

Caryopsis small, with hard or crustaoeous pericarp 13. Schizottachyum

Caryopsis very large, with thick and fleshy pericarp . • . . 14. M'locanna.

Stamens 6 or more, lodicules irregular in number, caryopsis large, with

thick fleshy pericarp 15. Ochlandra.

12. Dniochloa, Buse.

Lofty climbing bamboos, with zigzag culms. Culms moderately thick, zigzag
,

climbing usually covered by the persistent sheaths. Culm-sheaths thick, loosely-clasping,

wrinkled at the base, where a broad leathery ring remains after the sheath falls;

imperfect blade long, leaves large, rather soft in texture, with transverse veinlets.

Inflorescence a large compound panicle of thin spicate clusters of spikelets. Spik

very minute, very numerous, in sub-globose sessile heads or short branchlete

1 -flowered ; rachilla short, not articulate, not produced. Empty glumes 1 to 4, broad

very obtuse, muticous, gradually larger upwards. Flowering gh le similar. Palea convoluto

equal to or larger than, the flowering glume, not keeled. Lodicules none. Stamens 6

free short. Ovary ovate, glabrous ; style short. Caryopsis ovoid, acuminate.

Distrib.—Two species; both Indo-Malay

A?ialysis of the species

Culm attenuate at the apex, leaves moderate-sized . . 1. D. Tjankorreh.

Culm-sheaths truncate at the apex, leaves large 2. D. M
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•

1. Dinochloa Tjankorreh, Bilse in Miq. PL Jnngh. 388

An evergreen, lofty, seandent bamboo. Culms up to 100 ft. long, 1 in. or

more in diameter, zigzag-geniculate, green, glossy; nodes swollen, marked by the coria-

ceous, persistent bases of the fallen sheaths, those of branches often thorny ; internodes

9 to 18 in. long, hairy in the upper part, walls thin; culm-sheaths loose, cylin-

drical, gradually attenuate towards the mouth which is not auricled, sprinkled with minute

white fugacious bristles, base leathery and persistent, upper margins somewhat waved
;

imperfect blade ovate-lanceolate, acumiuate, spreading or erect, minutely hispid above ; ligule

rather broad, entire or slightly toothed. Leaves moderately large, 6 to 10 in. long, 1 to

1*5 in. broad, rather soft, lanceolate, acuminate, attenuate at the base into a very short

hairy petiole
;
point setaceous, slightly rough ; smooth on both surfaces, slightly scabrous on

the edges ; main vein conspicuous, secondary veins 7 to 9 pairs, transverse veinlets conspicu-

ous owing to pellucid glands ; leaf-sheaths glabrous when old, appressed-hairy when young,

striate, ending in a callus and a rounded mouth with long white stiff cilise; ligule rather

broad, truncate, long-ciliate. Inflorescence a large compound panicle of spicate, thin, wiry

branches; the rachis curved, smooth, striate, flattened on one side, marked at the nodes

by a ring formed by the bases of fallen bracts; clusters very small, with few fertile

spikelets and many empty glumes. Spikelets very small, at most *1 in. long, ovate, glossy,

brown, glabrous, one-flowered; empty glumes 1 with 1 or 2 smaller at the base below

the articulation, broad, obtuse, convolute, muticous, 5- to 7-nerved; flozvering glume

similar to empty glume; palea rounded, much convolute. Stamens included, filaments

short, anthers with an acute tip. Ovary ovate, ending in a thick style, and bifid

non-plumose stigma. Caryopsis ovoid, shortly beaked, *1 to '2 in. long, fleshy. Miq. FL
Ind. Bat. iii. 415; Munro in Trans. Linn. Soc. xxvi. 153, PL V; Kurz in Ind.

Forester i. 352. Bambusa scandens, Blume, ex Nees in Flora vii. (1824) 291. Nastus

Tjangkorreh, Schultes Syst. Veg. vii. 1358; Kunth Enum. i. 430; Steudel Syn. 333.

Chusquea amplopaniculata, Steud. Syn. 337; Miq. FL Ind. Bat. iii. 415.

Malay Peninsula: collected at Larut in Perak by H. W. Ridley in 1892 (No.

3112). Extending to Java, Borneo and throughout the Moluccas.

Var. andamanica.—Spikelets straw-coloured; leaves rather larger, up to 12 in.

long and 2 in. broad, softer, ovate-lanceolate, their sheaths more ciliate

at the mouth and with a more fimbriate ligule. Dinochloa andamanica,

Kurz in Journ. As. Soc. Beng. xlii. (1873), ii. 253; Kurz For. FL
Burma ii. 570.

Andaman and Nicobar Islands: collected in the Mount Harriet tropical forests,

S. Andaman, by Kurz, 1875; by Sieber in 1858; by A. L. Home in 1874; in the

Nicobar Islands by Kurz in 1875; and by Jelinek (Austrian 'Novara' Expedition),

(No. 259).

This curious and very widespread coast species has the smallest flowers of any Indian
species of bamboo yet known. Kurz, in his * Report on the vegetation of the Andaman
Islands', Calcutta, 1870, p. 75, says, " forming nearly half of the whole seandent vege-
tation in these jungles, and rendering many places nearly impenetrable." In that
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or a
work he called it D. Tjangkorreh, but lie afterwards published the Andaman
new species distinguished thus (see Journ. As. Soc. Ben-, xlii. 24!).) -spiralis multo
"inmoribus, pallidis (nee brunneis), foliis multo majoribus et ligula va-inarum difiert"O "©
After careful examination of the specimens, however, I cannot think that A
r.ant is anything more than a variety. Kurz gives the Andaman. • nam.- a

Baradahbarat, and Ridley's Perak specimens bear the name Bulu Akar. Tjanh reh is

the Java name.

Plate No. 98,—Dinochloa Tfangkomii, Biise. var. awlamanka. 1, leaf-branch; 2, part
of flower-panicle; 3, young culin-shoot to show culm-sheaths—of natural rite: 4, sink

5, empty glume; 6, palea; 7, stamen ; 8, ovary; 9, caryopsii; 10 spinous brand! nodi
with persistent base of sheath—enlarged. (No. 3 from KurV figure in II. rb. \[

Bot. Garden, Calcutta; Nos. 1 & 10 from Kurz' specimen; No. 9 from M unr<>

drawing; rest from specimens collected by the Novara Expedition: all except No. 9

from var. andamanica, the type being so well represented in Munro's plat .)

2. DiNOCin.OA M'Cli.llandi, Gamble

An evergreen, lofty, often semdent bamboo. Culms up to 100 ft. in height, if

climbing; shorter and straggling if growing alone, 1 to 2 in. in diameter, zigzag- j. ni-

culate, covered by the persistent loose sheaths, grey-green, walls *2 to *3 in. thick; nodes

swollen; internodes 6 to 8 in. long, often angled especially when youm , scabrous, with

appressed brown pungent hairs. Culm-sheaths cylindrical, the base often dark, leathery,

persistent, 6 to 9 in. long, 7 to 9 in. broad at base, 2 to 3 in. at top, cover. I with

densely appressed golden brown pubescence, ending above in a narrow, *1 in. broad,

dark, glabrous margin, edging the whole of the truncate top outride the base of the

imperfect blade; imperfect blade lanceolate acuminate, rounded at the base and .1. current

on to the sheath, 6 to 12 in. long, 1 to 2o in. broad, recurved or spreading, glabrous

outside, densely brown hairy within; ligule *1 to *2 in. broad, entire or very faintly

serrate. Leaves large to very large, broadly oblong-lanceolate, acuminate, unequal at

the base; rounded and decurrent into a broad thick petiole up to *5 in. long;

tip acuminate, setaceous, scabrous, twisted ; retrorsely scabrous on one or both edges,

glabrous on both sides ; 6 to 18 in. long, 1 to 4 in. broad ; main vein prominent,

secondary veins 10 to 18 pairs, intermediate about 7, transverse veinlets many, conspi-

cuous, oblique; leaf-sheath striate, transversely-veined, produced at the mouth into a

rounded naked auricle, keeled at back, appressed-hairy when young, afterwards

glabrous ; ligule often broad, entire or serrate. Inflorescence, etc., unknown. D. Maclel-

landii, Kurz in Journ. As. Soc. Bcng. xlii. 249; For. FL Burma ii. 371; Bambisa

3I'Clellandi, Munro in Trans. Linn. Soc. xxvi. 114.

Chittagong and Burma. Tropical forests of the Pegu Yoma and Martaban. Col-

lected by Kurz, Brandis, P. J. Carter (No. 16), etc. Cultivated in the Royal Botanic

Gardens of Calcutta and Peradeniya in Ceylon.

A handsome, well marked species, having all the characters of Dinochloa, as pointed

out by Kurz. Called Wanway (climbing bamboo) in Burma.

Plate No. 99.

—

Dinochloa M ]

Clellandi, Gamble. 1, leaf-branch; 2, large leaf; 3, top

of shoot; 4, culm-sheath and portion of stem (from Calcutta Botanic Garden specimens).

Ann. Roy. Bot. Gard. Calcutta, Vol. YII.
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I

13. Schizostachyum, JS
T
ees.

Arborescent or shrubby bamboos, usually erect, sometimes climbing. Culms smooth,

usually slender, walls thin. Culm-sheaths shorter than internodes, cylindrical, furnished

with small auricles and bearing a triangular or subulate imperfect blade. Leaves mode-

rately broad to broad, petioled, smooth, without proper transverse veinlets. Inflorescence

a terminal panicle of spicate branches, bearing heads of spikelets, often reduced to a

spike of heads, which are sometimes very few ; rachis slender. Spikelets slender, fasci-

culate in heads, usually pedunculate, or 2 or 3 together, often long, cylindrical,

sometimes short. Empty glumes 1 to 3, narrow, separated by rachillae from each other

and from the flowering glume, usually mucronate. Floivering glumes 1 or 2, articulate

below, much imbricate, convolute. Palea similar to flowering glume, not keeled, but

often furrowed, sometimes bi-mucronate, closely convolute, bearing a terminal rudimentary

flower on a long rachilla. Lodieules to 4, usually 3, narrow, lanceolate, faintly ciliate.

Stamens 6, exserted; anthers narrow, obtuse or -apiculate or penicillate, filaments free.

Ovary narrow, enclosed in a crustaceous pericarp which lengthens into a beak enclosing

the style, which divides at the top into 3, short, plumose stigmas. Caryopsis (where

known) ovoid, beaked, the beak bent to one side, enclosed in a crustaceous separate

pericarp, seed rounded, embryo distinct.

Distrib.—Besides the five species herein described, there are about eleven others.

One—£. parvifolium, Munro—-occurs in Madagascar ; another

—

S. dumetorum
y
Munro—in

China ; another — S. glauctfoliun, Munro—in the Pacific Islands ; another

—

S. acutiflorum,

Munro—in the Philippine Islands ; and seven more, viz.

—

8. elegantissimum, Kurz,

S. Zoilingeri, Kurz, $. brachycladum, Kurz, S. Irratun, Steud., S. longispiculatum , Kurz,

S. serpentinum, Kurz, and S. Hasskarlianum, Kurz—in Java and the neighbouring islands.

Some of these may possibly be indigenous in the Indo-Malayan region, but I hesitate

to include them without more information as to their true geographical distribution.

Analysis of the species.

Spikelets in heads in terminal simple spikes.

Heads very few, 1 to 3 »
' .... 1. & tenne.

Heads usually more than 3 2. S. chilianthum.

Spikelets in heads in paniculate spikes.

Spikelets short, under m7 in. long 3. S. BlumcL

Spikelets long, usually over 1 in. long.

Glumes glabrous 4. S. latifolium.

Glumes hairy 5. 8. aciculare.

1. Schizostachyum texue, n. sp. Gamble.

A graceful, small, climbing bamboo. Culms reed-like, thin. Culm-sheaths not known.
Leaves linear-lanceolate, long-acuminate, 4 to 6 in. long, *3 to *6 in. broad ; narrowed
at the base into a rather long *3 in. petiole; ending in a long setaceous twisted
point; smooth and glabrous on both sides; edges very faintly scabrous, somewhat
cartilaginous; main vein prominent, shining, secondary veins 3 to 5 pairs, intermediate

X



INDIAN BAMIU'SE.E, GAMBLE. 11 .»

5 to 7, very distant transvcrso veinlets caused by pellucid glands; leaf-sheaths smooth
striate, truncate at the mouth with a broad callus; ligule very narrow. Injlo

a terminal spike of 1 to 3 heads bearing few spikelets; rachis slender, curved; head*
bracteate, with yellowish, mucronate, chaffy bracts, Spikelets narrow acuminate, about
•5 in. long, with 1 to 2 empty glumes, one fertile nm r and a terminal small hairy
imperfect flower; empty glumes ovate acute, mucronate, 5- to 7-veimd; flowering glum
similar but longer; palca longer than flowering glume, '-2-keeled, the keels do*
together, glabrous, bi-mucronato. LodicuUs 3, '2 in. long, ov e-neut , thickened bolon
3—5-nerved, somewhat hairy within. St<imcn8 exsrted; anthen linear, rounded at tin

top. Ovary narrowly oblong, mirmountod by a long b ak, eiielo ng, but rath, r longer

than, the style; stigmas 3, pur] do plumos ». Cargop&i* not known.
-

Malaya: collected by II. N. Rid] y in 1891, at Kwa'.a Iieiar Pahang (Xo.

and Bukit Toongul, Malacca (Xo. 5f>01), His specimen from Kota Tiuggi, Johore, i

also tins probably, but has rather larger and longer leaves, readdog {) in. in I,] th

d *8 in. in breadth

I cannot help thinking that this may bo the plant described as SchUostachyum elegant-

issimum, Kurz in Ind. Forester i. 348= BamJnisa clegantissima, Ilassk. PI. Jav. rar. 1

Beesha elcgantissima, Kurz, Monro in Trans. Linn. Soc. xxvi. 14(J; but the poochmi -

in the Calcutta Herbarium do not agree very well, and I haw therefore pn tried

to describe it afresh. It is near S. chiliuithum, but is much more slender and lias

fower heads, often reduced to 1 only.

Plate No. 100.

—

Schizostachyum tcnue
y

Gamble. 1, leaf and flower branch

of natural she; 2, spikclet; 3, empty glume; 4, flowering glume
J 5, pftlea; 0, h.lieules:

anther; 8, ovary and beak with stigmas— all enlarged (from L'idlex * j'ahan r

specimens).

2. Schizostachyim chilianthum, Kurz in Ind. Forester i. 348.

A small, graceful, shrubby bamboo. Culms 6 to 8 ft. high, '8 to -8 in. in diameter,

smooth, glossy; nodes not prominent; internodes fistular, glabrous, with the Hower- and

leaf-bearing branchlets semi-verticillate together at the nodes with many small bract

-

like sheaths, branchlets curved, slender, smooth. Culm-sheaths glabrous, smooth, ciliate on

the edges, ending in a truncate mouth; imperfect blade erect, narrowly lanceolate, rounded

at the base, hairy within and decurrent on the sheath in a long-fringed band endin

in narrow auricles also long-fringed ;
ligule narrow, long-fimbriatc. Leaves G to 10 in.

-

long, '7 to 1 in. broad, linear-lanceolate, long-acuminate ; rounded or attenuato at the

base into a *2 in. long petiole ; ending in a setaceous, twisted, scabrous point

sometimes even 1*5 in. long; somewhat rough above, palo and hairy on the midrib

beneath, scabrous on the edges ;
main vein not prominent, secondary veins 4 to (I

intermediate 5 to 7, transverse veinlets formod by pellucid glands, few but conspicuous
;

leafsheaths striate, glabrous, ciliate at the edges, truncate at tho mouth, with a narrow

callus and short amides, the mouth bearing long white (about 10) stiff deeiduoa

bristles ; ligule very short. Inflorescence a terminal spike of distant heads of spikelets,

beads about '5 in. broad, few, rarely more than 5 to 6 ; rachis very slender, somewhat

angled, grooved, glabrous. Spikelets 4 to *6 in. long, very narrow, acuminate, with

1 fertile flower and sometimes a gemmiferous glume below and a terminal minute

Ann. Roy. Bot. Gard. Calcutta, Vol. VII
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imperfect one with long produced rachilla ; empty glumes glabrous, striate, ovate-mucronate

flowering glume similar but longer
;

palea similar but bi-mucronate, keeled above or

and furrowed. Lodicules 3, ovate-lanceolate or obovate, 3- to 5-veined, ciliate on the

edges. Stamens exserted; anthers short, greenish, rounded at the tip (Munro says

'apiculate,' but I do not find them so). Ovary oblong, long-beaked, the style included

in the beak ; stigmas 3, short, exserted, purple plumose. Caryopsis ovate, long-beaked

(4 in. long, *2 in. broad, beak '5 in.), beak much bent to one side, surrounded by

the persistent flowering glume and palea
;

pericarp crustaceous ; seed rounded, embryo

distinct. Chloothamnus chilianthtjs, Bilse in PL Junah. 387 ; Miq. Fl. Ind. Bat. iii.

413. Melocanna gracilis, Kurz, Munro in Trans. Linn. Soc. xxvi. 133. Bambusa, Wall,

Cat. 5032.

Malaya : collected at Batang, Malacca, by Mr. Vaughan Stevens (No. 3947 of

Botanic Garden, Singapore) ; at Singapore by Wallich. Also in Java and Sumatra.

The Singapore specimens bear the name Bulu rappen. Kurz says it is Bulu alcar.

I have followed Kurz in identifying his Melocanna gracilis with Chloothamnus chilianthus,

Btise, although Biise's description does not agree in all particulars. (See also note in

Benth. and Hook. fil. Genera Plantarum, p. 1214.)

Plate No. 101.

—

Schizostachyum ckilianthum, Kurz. 1, leaf and flower specimen;

2, young shoots showing culm-sheaths

—

of natural size ; 3, leaf-sheath ; 4 & 5, spikelet

;

6, flowering glume; 7, palea; 8, stamen; 9, lodicule ; 10, ovary with beak and stigmas;

11, caryopsis; 12, do. section ; 13, seed

—

all enlarged. (No. 4 from Kurz' drawing, No. 11

from Kurz' Java specimens, Nos. 12 & 13 from Kurz' Plate 2 in Ind. Forester i. 219;

rest from Stevens' specimens.)

3. Schizostachyum Blumei, Nees von Esenb. in Agrost. Bras. 535.

An arborescent bamboo. Culms up to 30 ft. high, hollow, fragile, glabrous. Culm-

sheaths cylindric, slightly attenuate to the truncate mouth with appressed white bristles,

striate, mouth hispid, ciliate ; imperfect blade leafy, erect ; ligule narrow. Leaves 9

to 10 in. long, 1*2 to 1*8 in. broad, those of sterile branches up to 16 in. long

and 2*5 in. broad, oblong-lanceolate ; rounded or narrowed at the base into a *3

to *4 in. petiole ; acuminate above in a subulate twisted point ; rough on both

surfaces, pubescent below scabrous on the edges ; main vein narrow, secondary

veins 5 to 6, intermediate 5 to 7; leaf-sheaths smooth, striate, keeled, mouth truncate

and margins furnished with long, white, deciduous bristles ; liyule short-fimbriate.

Inflorescence a terminal panicle bearing clustered spikes with long spreading, erect or

deflexed spikelets supported by chaffy bracts ; rachis very thin, slender. Spikelets *6 to

•7 in. long, very narrow, cylindrical, with 1 fertile flower ; empty glumes 2, oblong, long

mucronate, striate, glabrous, separated from each other and from the flower by ciliate

rachillse
; flowering glume similar, but much longer

;
paleee 1 or 2, inner membranous,

not keeled, convolute. Lodicules none. Stamens exserted ; anthers green, elongate, blunt.

Ovary narrowly ellipsoid, glabrous, surmounted by a long beak, the style with 8

plumose stigmas. Caryopsis not seen. Schultes Syst. Veg. vii. ii. 1355 ; Kunth Enum.

435 ; Rupr. Bamb. 43 t. xvi, xvii. fig. 4 ; Steud. Syn. 332 ; Miq. Fl. Ind. Bat. iii.

424 ; Munro in Trans. Linn. Soc. xxvi. 136 ; Kurz in Ind. Forester u 350.

Melocanna tenuispiculata, Kurz in Bot. Gard. Buit. and Calc.
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Malaya: collected by II. X. Ridley at Selitar, Singapore, in 1^9. Also in Java
up to 3,000 ft. (Kurz).

Kurz says that this is common in Java along rivulets in tho hills, and that it is

called Bamboo irratun. The specimens availablo are all so young that I have bid t

take part of the dissections from Ruprecht's excellent drawings of the spikel The
Singapore specimens have narrower leaves than those from Java, but they may be
from upper branchlets.

Plate No. 102.—Schivostachgim Biumei, Nees von Esenb. 1, leaf- and flower-
branch; 2, part of young culm with culm-heath—of natural size ; 3, pair of ;>ikohts

4 and 5, empty glumes; 6, flowering glume; 7, pa lea ; 8. ovary and beak; [)

stamens. (No. 8 from Ruprecht'fl drawing
; the rest from Kurt* specimen.)

4. Schizostachyum lati folium, n. sp. Gamble.

Culms and culm-sheaths not known. Leave* 9 to 12 in. long, l«;3 to 2'5 in. broad

oblong, acuminate, rounded at the base into a '3 in. long, broad, wrinkled petiole*

ending above in a subulate, scabrous point; smooth on both surfaces and somewhat

pale beneath, scabrous on the edges; main vein prominent below, secondary -\ ins

inconspicuous, 10 to 12 pairs, intermediate 5 to 6; leaf-shnths striato, k.-.-Ird, smooth,

ending in a broad callus and large falcate auricle bearing long bristles; ligule short,

long-ciliate. Inflorescence a terminal spieate panicle, 6 to 12 in. long, bearing clus-

ters of spikelets mixed with ovate-lanceolate glabrous bracts; fertile Bpikelets in pairs

or clusters, shortly pedicelled. Spikelets 1 to 1*4 in. long, long-acmninate, bearing 1

fertile flower and 1 terminal very small imperfect one; empty glun s 2, oblong, long

mucronate, striate, separated by a short rachilla
;

flowering glume much larger, ovate-

lanceolate, long-mueronate, convolute, often ciliato on tho edges above
; palea

lanceolate, bi-mucronate, faintly keeled or channelled on tho back, much convolute.

Lodicules 3 to 4, the 3 ordinary ones lanceolate, 3—5-nerved, *2 to '3 in. lono-

very faintly ciliate, the fourth apparently a modified stamen, -4 in. long. Stamens

exserted ;
anthers long, narrow, blunt at tho top, the connective produced into a

penicillate point. Ovary glabrous, narrowlydanceolate, surmounted by a long glabrous

beak enclosing the style which bears 3 plumose stigmas. Caryopsis not known.

Malaya: collected by H. N. Ridley in 1891 at Kota Glanggi, Pahang (No. 5602).

I also identify with this his No. 5598 collected at Tanjong Autan, Pahang, and

his No. 5600 collected at Sungei Hudang, Malacca, in 1891, but the flowering

glumes are rather more ciliate, and I only find one lodicule. This species is near

S. longispiculatum, Kurz lnd. Forester i. 351, but differs in the presence of lodicules

and in the penicillate instead of glabrous, bifid, anther points.

Plate No. 103.

—

Schizostachyum lati/olium, Gamble. 1, leaf- and flower-branch—

natural size ; 2, empty glume ; 3, flowering glume
; 4, spikelet with flowering glume

removed; 5, palea ; 6, lodicules; 7, anther; 8, ovary and beak with stigmas—all enlarged

(from Kidley's No. 5602).

5. Schizostachyum aciculare, n. sp. Gamble.

A small bamboo. Culms and culm-sheaths not known. Leaves 6 to 9 in. long, 1*5

to 2 in. broad, ovate-oblong, almost elliptic, cuspidate, rounded or attenuate at the
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base into a *4 in. thickened pubescent petiole ; ending in a blunt, scabrous, hairy

point ; smooth above except the scabrous points on marginal veins, smooth and
slightly pale below ; main vein hardly prominent, pale, secondary veins 10 pairs, in-

conspicuous, intermediate 5 ; leaf-sheatlis smooth, ending in a round callus below the

enlarged petiole and furnished at the mouth with a few long bristles ; ligule short.

Inflorescence a terminal spicate panicle bearing clusters of very long narrow spikelets
;

rachis 1 to 2 in., slender, flattened on one side; bracts few, short. Spikelets 1*2 to 1*5

in. long, very narrow? needle-like, on short bracteate peduncles, with 1 fertile flower

and a terminal free rachilla and rudimentary fbwer; empty glumes 2, pubescent, obiong-

mucronate, then a grooved, glabrous, short rachilla ; flowering glume linear, much
convolute, thick, covered with appressed hairs, long-mucronate

;
palea also much con-

volute, glabrous, mucronate, as long as flowering glume. Lodicule one only seen, narrow-

lanceolate, glabrous. Stamens exserted; anthers very long, narrow, blunt and penicillate-

apiculate. Ovary narrowly ovoid, glabrous, surmounted by a long glabrous beak

enclosing the style which bears 3 short plumose stigmas, Caryopsis not seen.

Malaya: collected by Singapore Garden Collector, Mr. Alwis, at Rupayoong,

Malacca, in 1885 (No. 2167).

I have seen only one sheet of this interesting species distinguished by the long

needle-like hairy spikelets and short elliptic leaves. The specimen belongs to the

•Singapore Botanic Garden and bears the name Bulu padi.

Plate No. 104.

—

Schizostachyum aciculare, Gamble. 1, flower- and leaf-branch

natural size; 2, pair of spikelets; 3, spikelet without empty glumes; 4, palea; 5, lodicule;
_

anther ; 7, ovary and beak and stigmas (from specimen No. 2 1 67).

14. Melocanna, Trin.

Arborescent bamboos of moderate size, unarmed. Culms erect, singly from the

ramifications of an underground stem, distant. Culm-sheaths often persistent, brittle,

short, with short auricles, imperfect blade very long. Leaves broad, petioled, smooth,

no transverse veinlets. Inflorescence a large compound panicle of spicate, one-sided

pikelets. Spikelets 2 to 3, fasciculate in bracts in the axils of the spikes, acuminate,

with one fertile and one or more sterile flowers. Empty glumes indefinite, acuminate,

mucronate, striate. Flowering glumes similar to empty glumes. Palea also similar

convolute, not keeled. Lodicules 2, narrow. Stamens 5 to 7, filaments free or irregularly

joined. Ovary glabrous, style elongate, stigmas 2 to 4, shortly hairy. Caryopsis very

large, pear-shaped, long beaked; pericarp very thick.

Distrib.—One well-known species and another of imperfect identification. Of the

four others described by Munro, one is a Bambusa, one a Cephalostachgum, and two

belong to Schizostachyum.

1. Melocanna bambusoides, Trin. in Sprengel Neue Entd. ii. 43 (1821).

An evergreen, arboreous bamboo, with single distant culms arising from the rami-

fications of an underground rhizome. Culms tall, green when young, straw-coloured

when old,, very straight, clothed with sheaths which persist for long, unbranched

till near the top,. 50 to 70 ft. high, 1 5 to 3 in. in diameter; nodes marked by a
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thin ring only; internodes smooth, 12 to 20 in. Ion?; walls thin, *2 to -3 in. Cvr , .,»..., i......

i
sWfo yellowish-green when young, yellow when old, brittle, striate, Covered with whitisl

appressed hairs, 5 to 6 in. long; in. to 1 ft. broad at base, straight for about

two-thirds of the way up, then onco or twice waved, then cut oil straight or

concavely below the imperfect blade, the edges product I upwards into rounded, often

long-fringed auricles; imperfect Male very long, often 1 ft., 1 inch broad at b <e.

recurved, subulate, acuminate, the base decurrent in a narrow strip along tho rep

of the sheath; ligule very narrow, serrate. Leaves from branchlcts fascicled at the

upper nodes of tho culm, lanceolate or obi i a long f abtous, penieillsJ

hairy, twisted point; the b >c rounded and decurrent into a -2 to •
- in.

petiole; 6 to 14 in. long, 1 to 1*5 and even 3 in. broad, glabrous above
glaucescent beneath, and hairy when young, both edges finely filiate, hut one c

scabrous, not only on the edge, but on the 2 or 3 adjoining nerve-; main mux prominent,

secondary veins 8 to 12, intermediate 5 to 6, inconspicuous, no regular transverse

veinlets, but regular, rather distant, pellucid glands with bars between 1 inlets; leaj

sheaths glabrous, smooth, ending in a pointed auricle with 10 to 1 J or more conspicuous,

whitish, stiff, deciduous bristles, *4 to *6 in. long, margins ciliat. ; ligule very short.

Inflorescence a large compound panicle of one-sided, drooping, spicato branches bearing

clusters of 3 to 4 spikelets in the axils of short, blunt, glabrous bracts. Kpike!et$

about *5 in. long, glabrous, spinous; empty glumes 2 to 4, sometimes with alxtrtive

buds, striate, lanceolate, shortly mucronate
;

jlou<ring glume similar, but thinner;

palea glabrous, convolute, mucronate, acuminate, not keeled. Lodicules 2, narrow,

linear-oblong, obtuse and erose-fimbriate at tho tip, 3- to 5 -nerved, Stame < free at

the base or irregularly joined, filaments flat; anlhen yellow, notched at the apex.

Ovary ovoid, narrowed upwards into an elongated style which is divided into 2

to 4 hairy, recurved stigmas, Caryopsis very large, often 3 to 5 in. long and 2 to

3 in. broad, obliquely ovoid, fleshy, the beak curved; peri irp thick, fleshy. Spreng.

Syst. ii. 113 (1825) {including syn. Arundo maxima, Lour.)) Rupr. JJamb. 65; Steud.

Syn. 331; Miq. Fl. lnd. Bat. iii. 423; Munro in Trans. Linn. Soc. xxvi. 182; Kurz

For. Fl. Burma ii. 569. Bambusa baccifera, Roxh. Hurt. Beng. 25 (1M4); Corom. PL
iii. 38, t 213 (1819); Fl. Ind. ii. 197. Bkksha Rheeiui, Smith Sot. sur genr,

Bambusa in Jonrn. de Phys. (1822); Rev. Gram. i. 141; Enum. 434 (excl. syn). Beesha

baccifera, Sch. S.ust. I g. 1336. Nastus baccifera, Rasp, in Ann. Sc. Nat. t. v. 442.

Throughout Eastern Bengal and Burma from the Garo and Khasia Hills to

Chittao-onff and Arracan, and again in Tenasserim.»""©

sp

In parts of the above region, and certainly in Chitta^ong, this is the must common

?cies and the one most universally employed for building purposes. Owing to its

habit of sending out long underground rhizomes which give out culms at inter-

vals it spreads very rapidly and is extremely difficult to get rid of for cultivation.

Ruprecht gives it as growing on 'dry sandy slopes on the hills of Coromandel,'

but so far it has not yet been collected on the eastern side of the Bay of Bengal.

This interesting and handsome species is one of the most valuable and important

of the Indian bamboos. From the Chittagong forests large numbers are yearly export-

ed to Lower Bengal and, according to forest returns, about 16 millions are thus

yearly required for building purposes in the Gangetic Delta. Although thin-walled, it

is strong and durable, and it has the great advantage of being straight and having

very slight knots. It is recorded to have flowered and seeded in 1863 to 1866
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(M Monog., p. 3), and as it was again in flower, at any rate in Assam, in 1892

it may be taken that period is about 30 years Roxburgh obtained flowering and
fruiting specimens from his friend Richard Pierard, but the year is not mentioned
(Roxb Cor. PL iii. 38; FL Ind, ii. 197). Kurz records its having flowered in th

Calcutta B Garden b gives no date; that flowering may have b m
1863 to 1866. Pierard, quoted by Roxburgh

tabasheer.

sa) that it yields a large amount of

It is locally known by the names Midi, metunga (Bengali); Tarai (Assamese);

Wati (Cachari); Artem (Mikir); Turiah (Naga); Wuirai (Garo); Kayoungwa (Magh) and

A ivorj

a

is probably the Burmese Kay It is probably also the Paia (Bengali)

(Chukma) of the list given at p. 130 of Maj Lewm j i Hill Tracts of Chittagong

Calcutta, 1869 Maj Lewin says the culm is of the best descript

ants do not touch it th it flowered ab

is used for house walls, thatching and

)Ut f<

fancy

years ago (1865?)

Chittagong name as Pagu-tulla. The fruits

i, that white-

and that it

basket-work. Roxburgh gives the

onally germinate on the

sometimes making 6 in. growth before they drop (Kurz in Ind. For i. 68)

sent to Dehr Dun in 1892 germinated in the post and the plants are

culm,

some

now

g* dng well (1894).

Tab. No. 105.

—

Melocanna bambusoides, Trin. leaf-branch with flowers showing

stigmas; 2, part of flower-panicle

—

of natural size; 3, culm-sheath—^reduced ; 4, spikelet;

, spikelet, opened to

stamen

—

enlarged ; 8 &
show lodicules, stamens and stigmas

;

lodicule

;

caryopsis

—

reduced. (Nos. from Kurz' drawings

in Calcutta Royal Botanic Garden Herbarium, the rest from Kurz' specimens.)

2. Melocanna humilis, Kurz For, Fl, Burma ii. 569.

An evergreen, tufted bamboo. Culms 8 to 15 feet high, about 1 in. in diameter, very

hollow; nodes hardly thickened; internodes about 1 ft. long. Culm-sheaths glabrous (?),

cylindric, very short, rounded and inflated at the sinuate, much-produced mouth ; imperfect

Made linear, subulate-acuminate, erect, decurrent into a - narrow, nude, green strip

bordering the sinuses ; ligule very narrow', entire. Leaves lanceolate to linear-lanceolate,

obtuse at the base, on a petiole which is about 2 in. long; 4 to 6 in. long by *7 to 1

in broad, very rough on one margin, glaucescent and minutely roughish pubescent

beneath ; secondary veins 8 to 10 pairs, very faint; leaf-sheaths glabrous, deciduously

long-fringed at the minutely auricled mouth. Rest unknown (after Kurz).

Upper mixed forests of Arracan ; Pazwoondoung valley near the village Wanet
in Pegu.

the culm-sheath being

Very little is known of this species; but, from the specimens of leaves and sheaths

collected by Kurz, it would seem to be a Melocanna. It is characterized by its small

size, by the leaves being roughish-pubescent beneath, and by the imperfect blade of

erect. It ought not to be difficult to rediscover. Kurz gives

the Burmese name * Tabendeinwa ' on his specimens, but this is usually identified as

JBambusa villosula. It is not clear how far this is connected with Melocanna humilis ,

Roepert in Trinius Clav. Agr. 105; Ruprecht Bamb. 64; Munro in Trans. Linn. Soc.

135, identified with Rumphius' Arundarbor Cratium and described as being 15 toXXV.

18 feet high with narrow lanceolate leaves, wroolly beneath and bearing a wrmkled
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earyopsis filled with dry white pith, and found in the Molucca* from Amboina t

Java. Knrz himself says of this plant (Indian Forester, vol. i. p. 330)—" no one Mill
'•be able to identify it, unless ho studies the Moluccan species on the classical .round. 5

Plate No. 106.—Jfelocanna humiiis, Kurz. 1, leaf-branch; 2, culm sheath
Kurz' sj)ecimens).

Species of Meloeanna now referred to other genera*

J/, gracilis, Kurz = Schizostachyum (Miantkum
}
Kurz.

M. Kurzii, Munro = Bamlusa Sihi:ostachyoi<les
y
Kurz.

J/, longispiculata, Kurz = Schizostachyum Blumei, X< u

15. Ochlandra, ThmaiUt.

Shrubby, gregarious, reed-like bamboos. Culms small, thin-walled, erect, with r her

ong internodes. Culm-sheaths thin, persistent on tho culm, auricles small. 1 , * liko

those of Bambusa, veins many, margins cartilaginous; lea/she,tths striate, fringed; lignl<

short (in one species very long). Injlorcsc nee a terminal spike or spicate panicle on a

leafy branchlet, spikelets in verticels, partly fertile, partly sterile. Spikelets 1-flowered

often very large. Empty glumes 2 to 5, variable, usually mucronate. Flowering glume &inn\m
to last empty glume, also mucronate. Palca membranous, not keeled. Lodicules from 1

up to several, conspicuous, variable, usually appressed to the filaments. Stun iw

many, from 6 up to 120; filaments frco or monad Iphou . exseitcd ; anthers long, narrow,

usually mucronate. Ovary narrow, style elongated, sfiymae 4 to <», plumose, b< I >re

opening either close together or twisted. Caryopsis largo or very huge, ovoid Ion -

beaked, supported by tho persistent glumes; pericarp very thick, fleshy, Blt.sjia, M< m
i Trans. Linn. Soc. xxvi. 144.

Bisti'ib.—The seven species herein described belong: six to South India and ' - i Ion

and one to the Malay Peninsula. No others are known, so far.

Analysis of ike species.

Stamens many*

Ligules short.

Filaments free.

Spikelets glabrous or merely pubescent.

Leaves narrow • . » • • . 1.0. llhcedii.

Do. broad 2. 0. dridula.

Spikelets hirsute ....... 3. 0. B'ddomei.

Filaments monadelphous, spikelets very large . . . 4. 0. travanconca.

Ligules long 5. 0. BrandistL

Stamens usually 6 6. 0. RidleyL

Ligules short, flowers unknown ...... 7. O. sdigera.

1 Ochlandra Hiieedii, Bth. and JIooJc. fil. Gen, PL

' A gregarious, shrubby bamboo. Culms erect-, up to 16 ft. Ion::, smooth; nodes

somewhat raised; internodes about 17 in. long, 1 in. in diameter, bearing persistent

Ann. Roy. Bot. Gard. Calcutta, Vol. VII.
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sheaths which occirpy J of the length of the internode, walls '2 in. thick. Culm-sheaths

4 to 6 in. long, purplish-green, hairy when young, smooth striate when old, ciliate

on the edges, rounded and truncate at the top and bearing 2 small falcate, long-ciliate

auricles; imperfect Hade subulate, acuminate, hairy within at the base; ligule short, ciliate.

Leaves linear-lanceolate, 4 to 10 in. long, '4 to 1*2 in. broad, the smaller ones most

frequent ; rounded at the base into a very short petiole ; long-setaceous, scabrous-

pointed above ; smooth on both surfaces, except near the margins above where furnished

with scabrous points, scabrous on one edge; main vein narrow, secondary veins 5 to 10

pairs, intermediate 6 to 7; leaf-sheaths smooth, furnished at the top with two falcate

auricles fringed with stiff deciduous bristles; ligule very short. Inflorescence a short

terminal or axillary spike or spicate panicle on leafy branchlets ; fertile spikelets few,

sub-solitary; sterile in heads, smaller; rachis smooth. Spikelets cylindric, sterile *5 to *7

in. long; fertile 1 to 1*2 in. long, both acute glabrous; empty glumes 2 to 3, many-veined,

broadly ovate, acute, mucronate
;
flowering glume larger, sub-acute

;
palea convolute, not

keeled, long-mucronate, membranaceous at the base. Lodicules many, about *3 to *5 in,

long, oblanceolate or spathulate acute, glabrous, 1—7-nerved, persistent. Stamens many
(15 to 18 or more), exserted; filament free, slender; anthers mucronate. Ovary obion"-,

surmounted by an enlarged perigynium containing the style which is cleft at the

apex into 3 plumose stigmas. Caryopsis oblong, large, beak long. Beesha, Van Rheede

Hort. Mai v. 119, tab. 60, (1685) ; Beesha Rheedii, Kunth Enum. i. 434 (1822)

(excluding syn. except Rheede); Ruprecht Bamh. 65 (1839); Munro in Trans, Linn, Soc.

xxvi. 144; Beddome Flora Sylv. ccxxiv. Melocanna Rheedii, Steudel Syn. 332. Bambusa

scriptoria, Schleus., fide Dilhvyn in Index Hort, Malab.

West Coast of India in Malabar, Cochin and Travancore. Collected by White,

Johnstone (1836), F. W. Bourdillon, etc. Said by the latter to be " found only on river

" banks in the wetter districts of Travancore."

This species, although it is two centuries since it was first described and

excellently figured by Van Rheede, is very little known indeed, and I have not been

able to secure fertile spikelets for examination, so that the plate only shews sterile

ones. Van Rheede says that the culms were used in his time for making arrows,

baskets and writing pens, and the leaves as a specific for toothache. Bourdillon

savs it is used for mat-making, and that it flowers annually, not dying down after

flowering.

Var. sivagiriana. Spikelets rather larger, stamens many (up to 50 to 60),

leaves much larger generally. Sivagiri Hills, 4,000 to 4,500 ft., also

Pulney Hills, 1873 (Beddome). (It is possible that this should have

been described as a species.)

Plate No. 107.— Ochlandra Rheedii, Bth. and Hook. fil. 1, leaf- and flower-branch

bearing sterile spikelets; 2, culm and culm-sheath (young)

—

of natural size ; 3, spikelet

;

4 & 5, empty glumes; 6, flowering glume; 7, palea; 8, lodicule ; 9, fruit-bearing

; 10 caryopsis

—

enlarged. (No. 9 is from Van Rheede's figure ; No. 2 is from

Bourdillon s specimens; the rest after Johnstone's specimens.)

Plate No. 108.

—

Var. sivagiriana. 1, leaf- and fruit-branch ; 2, part of flowering

bTaneh—of natural size\ 3, spikelet; 4, 5, 6, empty glumes; 7, flowering glume; 8,
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palea; 9, lodicules; 10, anther; 11, ovary; 18, caryopsis—enlarg I (All from Beddome's
specimens).

2. Ochlaxdra stridula, Thwaites Enum. Plan/. Zegl. 876.

A close-growing gregarious shrub. Culms erect, C to 18 ft. high, about 5 to 7
in. in diameter, light green; nodes slightly marked by a ring, geniculate; int. modes 12
to 14 in. long, with persistent sheaths, scabrous. Vuhn-*k ufhs cylindrie, glal

when young, rounded at top and furnished on either side with small falcato aurich-
set with still* white bristles; imperfect blade subulate lvcurv

purj

n«W shoot- very
long; lignle short. Leaves broad, oblong-lanceolate, 8 to 12 in. long bv 1*5 to 2*5 in.

broad; rounded at the base into a short broad petiole; endiu above in a lonjj

setaceous, scabrous point; smooth above, except near the marking. somewhat rough

mainbeneath; scabrous on one edgo, edges somewhat cartilaginous and reflexed

vein thin, secondary veins 10 to 12 pair, intermediate about 7, transverse v. inlet

none, but many pellucid glands having the appearance of oblique transverse reinlet*

on the under surface; leafsheat/is striate, smooth when old, hirsute when young ciliat

at the edges, ending in a narrow callus and produced beyond tho insertion <.f th

petiole into round falcate auricles tipped with long, -till', deciduous bristles; UguU
narrow, glabrous. Inflorescence a laxly spi tte terminal panicle, usually a leaf-louring

branchlet, the spikelets verticillate, few fertile, many sterile; rachia Ion; in joints,

rough, glaucous above the joints. SjnkcleU 1 in. long, '2 in. broad, cvlindro-conical,

with few scattered stiff hairs, one fertile flower; empig (flumes 2 to B, -i» to •/> in.

long by as much broad, convolute, muoronate, ciliato on tho edges; Jhwcr'mg

similar but larger; palea membranaceous, truncate, not keeled, *8 in. long, U \

veined and with transverse veinlets. Lodicules 6 to 12 or more, lane olate,

in breadth and with 1, 3, 5 or more veins (even 13 occur), convolute, appressed t

the filaments, afterwards persistent around tho fruit. Stamais very many, often .\0;

filaments free, flat, Avavy in the upper half; anthers finally < <crted, \> in. long

bifid at the apex and mucronate. Ooary narrow, smooth, tho beak of the perigyninin

var

produced into a trigonous point enclosing the ttfle, which is surmounted by 4 to 6

short plumose stigmas, at first twisted. Cargopeii ovoid, about 1 in. long, surmount d

by a long 1 in. beak, smooth or wrinkled, supported by the persistent glumes, palea

and lodicules. Beesha stridula, Munro in Trans. Linn. Soc. xxvi. 145; Heddome Flora

Sylv. cexxxiv.

Ceylon, very common in the low country in the south of tho island.

This species is said by Dr. H. Trimen to flower annually and regularly. Thwaites

says it is very abundant in Suffragam district, that the leaves make excellent

thatch and that it is called Batta gass. It is the C.P. No. 241. Trillion's specimens

are from Deyandera; and in the Journal of Botany, 188o, lie gives the name as

Rana batali, and says that the species "covers hundreds of square miles of country in

" the south and west of Cej

Plate

5J

,E ^0# 109.— Ochlandra stridula, Thwaites. 1, leaf- and flower-branch : 2,

leaf-branch with sterile spikelets—of natural size ; 3, base of leaf and leaf- heath—enlarged-,

4, young shoot with culm sheaths—of natural size; 5, apex of culm-sheath (under-surface)

;

G, spikelet; 7, spikelet and stamens; 8 & 9, empty glumes; 10, flowering glume; 11,

palea; 12, lodicule ; 13, ovary, style and stigma with stamens and appressed lodicules;

Ass. Boy. Bot. Gard. Calcutta, Vol. YII.
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14, stamen; 15, &

lent by Dr. H. T
y

—

enlarged (Nos. 4 and 5

ien: the rest from Thwait

from drawing by W. D Alwis kindly

d Beddome's specimens.)

Var. maculata. A gregarious slender bamboo. Culms densely tufted from much-

branched, scaly rhizomes; greyish-green, elegantly mottled with

irregular rings bands and blotches of dark purplish claret colour

;

rest like the type. Teixostachyum ? maculatum, Trimen in Journal of

Botany, 1885, 273.

Trimen says of this,
c 'Forming jungle in several places in the dist of Amba

"gamuwa, Ruanwelle, and regions to the south

Mr. C. J. Ferguson on Galbodde T Estate

west of Adam's Peak." First collected by
owing to attention having been drawn to

article mented with the mottled stems d hibited in Colombo in 1883 Th
specimens I have seen, as well as Trimen's description and drawings, convince me that

his suggestion to me, that his Teinostachyum maculatum is only a variety of Ochlandra

sfridula, is probably correct. Trimen says that specimens planted in the Royal Garden

at Peradeniya a have nearly lost the mottling of their stems, and they will not flower.'

'

3. Ochlandea Beddomei, n. sp. Gamble.

Cubns d sheaths not known. L obi

1 in. broad rounded unequally base into a *2 in.

olate, 6 to 8 in. long, 1 to

long petiole ; long-acuminate

above with a twisted, scabrous, setaceous point; smooth above on the veins

ds the edge, where scabrous; margins cartilaginous, revolute, one scabrous, smooth,

and somewhat glaucous below; main vein narrow, secondary veins about 8 pairs-
5 inter-

mediate 6 to 7, transverse veinlets none ; leaf-sheaths striate, utely pubescent, ciliate

on the edges, ending in£> a ow callus, the mouth bearing a few erect stiff pale bristl

near the petiole and much decurrent bristly cles at the des ligule very

Infi a short terminal, spicate panicle at the apex of a leafy brand

pikelets few together in short-bracteate

1 to 1 long ylind conical d with

let, the

chis short, faintly pubescent. Spikelets

d, stiff, bulbous-based

brown hairs, 2- to 3- bracteate at base; empty gh
pread

2, ovate, many-nerved, Iong-mucronate

hirsute, outer 7* in. long, inner longer; flowering 1-3 in. lo S 7
ovate-lanceol

mucronate, glabrous, many-nerved; palea

flowering glume, 1

blunt, very membranaceous, shorter than

in. long. Zodicules 5, all narrowly elongate, all different, one or two

bip at the ape j o to 7 in. long and to -1 in. broad, 3

or y faintly ciliate at the edges. Stamens many, about 32

to 7-nerved, glabrou

erted, filaments free

thers narrow, straight 5 to *6 in. long, bifid at d mucronate Ovary

sub-orbicular, the beak of the perig^ produced in an

glabrous i

gular style-sheath enclo

th

sing

tyle which is terminated by 5 to 6 plumose whitish igmas which before

spreading out are close together in a narrow pencil. Caryopsis not seen.

W> ad in South India

Very little is known of this pretty species collected by Colonel R H Beddome
in Wynaad It is distinguished from 0. travancorica by the free filaments and bifid

apex of th anth d by the peculiar decurrent bristly

sheath

cle of the hairy leaf
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Plate No. 110. Ochlandra Bcddomei, Gamble. 1,2, 3, 4, leaf- ami flower-branches
>f natural »»«; »i top of leaf-sheath; 6, spikelet; 7, empty glume; 8, Bowering glume;

an 1 style

;

palea; 10, lodicules; 11, stamen; 12, ovary
from Beddonies specimens.)

13j st: mo s—enlarged. (All

4. Ociilaxdra travancorica, Bth. m Bth. and Jlook fit. C i. J 'font. iii. 1215,

An shrubby

high,

wi th

5 ft.

grey
>

or arborescent, reed-like, gregarious bamboo
rough,

Cutms

1 to 2 in. in diameter; nodes somewhat swollen

6 to

and

o

base of the fallen sheaths: internod 1 to 2 ft I

fide Bourdillon) walls y thin

onger (sometimes

ft.

irk- 1

ven

1 in. Cuba-sheath 6 to 8 in.

longitudinally -wrinkled and striate, when
or black bulbous-based hairs, glabrous when old

long, thiin

J s covered with
»

with fringe of erect, *3

ly round
y ap pressed _oM. u

above and furnished

long, stiff bri

ow, subulate, 1 to 3 m. long

;

I

ciliate on the margins; hnpcrft bln<

e narrow

lanceolate

base into

6 to 18 in. long by 2 to 4 in. broj i (

1

entire. Leaves I oadly obi

thick, broad, somewhat concave, *3 to *4 in.

ded often unequally

<r-

th

often scabr isted both

1"

des

ipe lonir 'tareous

especially on, one side, m o cartilaginous; main

glabrous or slightly rough.

vein thiek below, aft

od scabr

ndary veins 12 to 17 pairs, ed G to 8

* but frequent oblique

DO regular

pellucid glands

face; leaf-sheath striate, glabi

rwards narrow,

transverse veinlets,

which show as transvei o veinlets on the under

in a smooth,reus, keeled, ciliate on the ed -

- ending

shining callus, and short fa'cate auricles, the mouth furnished wilh .

k vera], oft

long,

1 m.

stiff bristles short, truncate. Jnfly a sub 81

with a few large fertile spikelets and a, few much smaller sterile ones, in the

panicle

axils of

ceolate, smooth br Inch bear subulate, deciduo

ovate or obi

to 4 small si

- 2 to 2 Ion •o broad >- b

ing b emyty (flumes usually 3 st smallest, 1*2

perfect blad< s. Spikelets

supported by 2

k

concave, ovate, truncate at top nd j)cd with a subulate apex; the next similar b

thinner and longer; the d again similar but 2 in. long d long a -itmm
truncate

;

three many-veined and faintly ly veined; flowering gh

not

' to

the last empty glume pah rather shorter and narrower, th

not rnucr faintly 2-keeled. Lod

membranaceous, *5 to

(up to 120), monadelpl

6 in. long, 1 to -2

lanceolate, unequ;

broad, 3- to 7-nerved

first ded, afterwards long

r in texture, acute,

, one 2-cleft, very

Stamens very many,

d; filaments slender:

ther about

:ed by

1 in. long, row
>

y-apic Ovary narrow, smooth,

a quadrangular pe -ing the style which at the top is

ted by 5 to 6 plumose stig which are spirally ted together. Caryops>

iur
y large, 2 in. long, 5 to *6 in

long beakby a conical, stiff, 2 in.

whole surrounded by the per

broad, brown, oval-ob

pericarp fleshy, enclos

wrinkled 1

"5 the ova I -clone ate seed, the

giumes d pal sua tkavaxcoeica, Beddom
•>

Flo Syh ccxxxiv tab. ccexxiv.

3Iountains of S Ind in Tinnevelly and Tr at 3,000 to 5,000 ft.

elevation
;
planted in Madras and at Peradenh in Ce\

Th is a magnificent and most interesting species, of which its discoverer, Colonel

R H Beddome, late Con of Forests in Madras, say a
it covers y mile
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"of the mountains often to the entire exclusion of all other vegetation; in open

" mountain tracts it generally grows to 6 to 8 ft. in height, but most close and

"impenetrable, elephants even not attempting to get through it; inside sholas and on

"their outskirts it grows to 15 ft. high, and is much more straggling. It is called Irul

"by the natives and by Europeans the elephant grass." Mr. F. W. Bourdillon, Conservator

of Forests in the Travancore State, who has kindly sent specimens of .the leaves, culms,

culm-sheaths and fruit, says also of it, "the Eetta or irul reed is common up to 4,000

"ft. and also in the low country. The culms attain a height of 20 ft. in favourable

" circumstances, with a circumference of 7 inches. The internodes are sometimes 5 ft.

"long. It flowers almost every 7 years and dies down. It makes a splendid paper, and we
"have a paper mill which uses it almost exclusively. The fibre has been pronounced

"superior to 'Esparto.' Our only difficulty in connection with it is the great cost of

" the chemicals required."

Brandis, writing of it under the name IrakalU, says "it covers immense areas on

the top of the ghats above Courtallum at 2,500 ft." He speaks of it agdn as climb-

ing. Beddome expresses a doubt whether, considering the monadelphous stamens and the

twisted stigmas, it should not form a new genus Jrulia. As legards the stigmas, O.

striduh has them also twisted, and as regards the monadelphous stamens the authors of

the Genera Plantarum have not considered a new genus necessary, and note, what I

find perfectly true, that the tube is
lfacillime fissus? It is a very remarkable bamboo

in respect of its long culm-internodes, and large flowers and fruit. Of stamens I have

counted up to 120 in one spikelet

!

Var. hirsuta. The spikelets thickly clothed with light brown velvety

pubescence ; leaves thicker, their edges more cartilaginous ; leaf-

sheaths with appressed hairs with bulbous bases. Collected in

1869 by Beddome in the Travancore Hills.

u

Plate No. 111.— Oehlandra travancorica, Bth. and Hook. fil. 1, leaf- and flower-

branch; 2, culm-sheath

—

of natural size ; 3, spikelet with bracts; 4, spikelets showing

exserted stamens; 5, 6 & 7, empty glumes; 8, palea; 9, lodicules; 10, stamen; 11, ovary

with style and stigma; 12 & 13, stigmas twisted and unrolled; 14, fruit

—

all more or less

enlarged (No. 2 from my own specimens; Nos. 12, 13, 14, from Beddome's figures;

the rest from the sheet of Beddome's type in the Madras Museum Herbarium.)

Plate No 112.—V ar. Ursula. 1, leaf- and flower-branch; 2, flower-branch

—

of natural

size (from Beddome's specimens in the Madras Museum Herbarium).

5. Ochlandka Brandish, n. sp. Gamble.

Culm and culm-sheaths not known. Leaves oblong-lanceolate, acuminate, thick; 10

to 20 in. long, 1*5 to 3 in. broad; attenuated at the base into a short '2 to *3

in. broad petiole, which is wrinkled beneath; ending at the apex in a long, twisted

subulate point; glabrous on both surfaces, whitish beneath, margins cartilaginous, smooth;

main vein thick, prominent, secondary veins 10 to 13 pairs, thick, intermediate 5 to 7,

no regular transverse veinlets, but pellucid glands which give the appearance of transverse

veinlets on the lower surface; leof-sheaths striate, ending in a smooth, rounded callus and

produced at the mouth into short auricles fringed with a few stiff deciduous bristles;
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hgvk very long, 1 in. r more, membranaceous, aeut . Inflow * a v< rticillate, terminal
spike with thick raehis, apikelets several in verticils in the axils of ovate, glabrous
biacts. SpikekU glabrous, 1 to 1-5 in. long, -3 to -4 in. broad, conical., striate, supported
at the base by 3 to 4 small chaffy scales; empty glume* up to 4, the two outer thicker,
ovate truncate, with a subulate point; the other thinner, ovate acute, muc mat- ill

many-veined and glabrous flowering glume thin,_ _ ,
membranaceous, *8 in. h.n similar t

last empty glume, many-veined and transversely veined; palea similar again but smaller.
Lodicule 1, large, '5 to -6 in. long, -1 to 2 in. broad, many-nerved, truncate and
retuse at the tip. Stamens many, up to GO; jilaments short at first, fterwaids clou ited

anthers narrow, long-apiculate. Ovary glabrous, perigyniuin thickened, and enclo 'ng
tyle which is surmounted by o plumose stigma*. Caryopsis not known. Bambusa
Wightii, Munro in Trans. Linn. Soc. xxvi. 111.

Tinnevelly Ghats in South India at Courtallum, up to :i,000 feet, Collected by
Wight in 1835 (No. 1009) and by Brandin in flower in 1882.

I have no hesitation in considering Monro's Bambus* Wightii^ of which the Calcutta

Herbarium has a specimen with Munro'* identification, to be this, and i >t, as Beddome
supposed, Teinostachyum Wightii. The very long membranaceous ligules are mentioned

with great stress by Munro, and are most characteristic 1 am not (juito sure about

the lodicules, the material at my disposal being LDMifficr nt ; but I belie* 1 am right in

thinking that there is only one, and that very large. The bamboos of Courtallum

require further investigation very badly, and I feel sure that that place, probabl <>no

of the most interesting of the speeial botanical roll, .ting grounds of India, if thoroughly

studied, will give some important inform;, ion regarding South Indian bamboos, especi-

ally of the genera Ochlandra and Oxyttnanthera.

Plate No. 113.— Oehlandra BramHnt) Gamble. 1, leaf-branch; 2, part of flower spike

of natural size] o*, spikdet; 4 & 5, empty glumes; '">, flowering glume (palea similar

but smaller); 7, lodicule; 8, andio-oymecium ; 0, anther; 10, style and stigmas before

opening; 11, stigmas opened out— enlarged. (All from Brandis' specimens.)

6. Ochlandra Ridieyi, w. sp. Gamble,

Apparently a small species. Calm and culm-sheath not known. Leaves 9 to 10

n. lono- by 1 to 1*5 in. broad, oblongdanceolate ;
rounded at the base into a broad,

2 in. lonf petiole ;
cuspidate acuminate at the tip, which is terminated by a

bulate setaceous, scabrous point ;
smooth above, except the scabrous points on

the marginal veins, pale and slightly scabrous beneath, edges not, or only slightly,

scabrous * main vein narrow, inconspicuous, secondary veins 10 to 12 pairs, inter-

mediate 4 to 5 ; leaf-sheaths short, smooth, striate, ending in a narrow callus and

bearing at the margins rounded or falcate, long-ciliate auricles; ligule short. In

florescence a short (3 to 4 in.) terminal spike or spi ite panicle on leafy branchlets

the flowers in somewhat distichous, bracteatc heads, upper raehis very short; h

uncate, fimbriate, with an imperfect blade. Spikelets several

sterile, few fertile, about 1 in. long, bearing 1 to 2 empty glumes, then 1 to 2 fertile

flowers and a short terminal rachilla ; empty glumes ovate, truncate, long-mucronate, striate,

covered with appressed hairs above ;
flowering glume similar but longer

;
palea? two, not

keeled : outer narrow, convolute, bi-mucronate, hairy near the tip; inner shorter, rounded
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at top, glabrous, somewhat membranous. Lodicules 6 to 10, *2 to *3 in, long, usually

lanceolate or spathulate, bluntly acute, many-nerved, ciliate above, sometimes forked.

Stamens free or monadelphous, usually 6, sometimes one or two wanting, 3 longer blunt,

3 shorter acute at the produced connective. Ovary linear, narrow, surmounted by a

lon<>- style and shortly plumose stigma, the whole enclosed in an enlarged perigynium

which is 2- to 4-cleft at the tip. Caryopsis not known

Malay Peninsula ; collected by H. N. Ridley (No. 4620) and J. Feilding in 1892

at Bukit Mandai, Singapore.

The few stamens and the locality chiefly characterise this species which is the first

that apparently has been found in the Eastern Peninsula. The Malay name is Bulu

kasap.

Platb No. 114.— Ochlandra Ridleyi, Gamble. 1, leaf- and flower-branch

—

of natural

size ; 2, fertile spikelet with 2 to 3 sterile at base ; 3, fertile spikelet (flowering

glume removed) ; 4, flowering glume ; 5, outer palea, 6, inner palea ; 7, flower with

paleae removed showing style, with stamens and lodicules ; 8, lodicules of various

hapes ; 9, stamens ; 10, perigynium and stigma ; 11, free terminal rachilla ; 12, leaf-

sheath

—

enlarged (from .Ridley's specimens).

Species of which flowers are unknown.

7. Ociilasdra setigeka, n. sp. Gamble.

A small, tufted, erect or straggling, reed-like bamboo. Culms about 20 ft. high,

'5 to *7 in. thick, very smooth, without branches below, much branched above ; nodes

hardly swollen ; internodes 10 to 12 in. long, whitish below the nodes, walls

•1 to '2 in. thick. Culm-sheaths persistent, 6 to 7 in. long, very thin, papery,

striate ; both longitudinally and transversely wrinkled near the top ; sparsely covered

with stiff appressed bristles, gradually attenuate to a very narrow (I in. broad)

apex ; imperfect blade *7 to 1 in. long, subulate, hair-like, edges ' incurved, hairy

within
;

ligule very narrow, erose. Leaves oblong-lanceolate, acuminate, 6 to 9 in.

long, '8 to 1*2 in. broad ; roundel at the base into a *1 to *2 in. long petiole
;

the tip somewhat broadened, scabrous hairy, followed by a twisted, scabrous, hair-like

point
; smooth above, minutely hairy beneath, scabrous on one edge; main vein

narrow, secondary veins 6 to 7 pairs, intermediate 6 to 7, pellucid glands many ; leaf
sheaths smooth, ending in short decurrent auricles fringed with long, stiff, curved bristles

one side shorter than the other ; ligule very narrow. Inflorescence, &c, unknown.
Western • slopes of the Nilgiri Hills, in ravines above Gudalur at about 3,000 ft.

This species somewhat resembles 0. Rheedii, also Aruniinaria Prainii and Mannii,

in .habit and appearance. The needle-hairlike imperfect blades to the papery sheaths

are characteristic. I have only once met with it, but Dr. H. Trimen has sent sheaths

extremely like those of this species and a picture from the Royal Botanic Garden,.

Peradeniya, as those of 0. travancorica, which they certainly do not belong to. This may
prove to belong to a new genus when the flowers are found, but I put it here at

present because it has every appearance of being an Ochlandra.

Plate No. 115.— Ochlandra setigera, Gamble. 1, leaf-branch : 2, culm and culm-

sheath ; 3, imperfect blade of sheath, inside ; 4, leaf-sheath

—

enlarged. (All from my
own specimens.)

% J. H.—Reg No. 2868J—350—16-10.94.



APPENDIX

•

CONTAINING DESCRIPTIONS OF FOUR ADDITIONAL BPJ CI IS.

Arundinaria Pantlixgi, n. sp. Gamble.

An erect shrub. Culms tall, smooth, at least -6 in. in diameter, slightly hairy below
the nodes which bear a softly hairy ring formed by the base of the fallen sheath,
internodes at least 7 to 8 in. long, cavity large. Culm-sheaths rather thick and tou-h
about 10 in. long, smooth, striate, long-cilinte on the edges, gradually taperin^ upwards
roundedly to a convex top about *6 in. bro; 1; imperfect blade erect, subulate, 3 to 4 in.

long, *2 to '3 in. broad, glabrous on both sides, decurrent on the apex of the sheath
into rounded softly hairy auricles furnished with a few (C to 10) long curved bristles '

ligule about #
l in. broad, prominent, faintly ciliate, d utate, pubescent on the back

Leaves oblong-lanceolate, long acuminate, 5 to 7 in. long, -6 to 8 in. broad, narrowed at

the base into a *2 to *3 in. long petiolo ; tip ending in a long twisted h ibg twibieu Miuirous

point; smooth above, rather rough beneath, V'iy scabrous on one margin; main vein

pale, shining, narrow, secondary veins 4 to 5 pairs, intermediate 7 to 9; transfer*

veinlets very many, raised, straight or slightly oblique, about 60 to 70 to tin

inch; leaf-sheaths striate, glabrous, long-ciliate on the edges, ending in a very hairy

ring furnished on either side with a few long twisted bristles ; ligule rather Ion-;

glabrous, pubescent on the back. Inflorescence of short 4 to 6 in. long panich

terminal and axillary on leafless branches, supported by glabrous sheathing bracts lik<

small culm-sheaths, the spikelets on long wavy capillary glabrous pedicels, glandular at

the nodes and somewhat verticillately arranged. Spikelets 2 in. or more long, curve.

very narrow, with 2 empty glumes and 6 to 10 flowers, the uppermost 2 to 4 usually

empty ; rachillae about *3 in. long, clavate, white-pubescent, ending in a tuft of white

hairs below the flowers ; empty glumes 2, lower "2 in., upper 4 in. long, 3- to 5-nerved,

ovate-acuminate, mucronate, slightly ciliate
; flowering glumes similar to upper empty glume

but slightly longer, long mucronate, nerves 7, prominent, midrib scabrous
;

palea a>

lon°" or rather longer than flowering glume, 2 keeled, ciliate on the keels, 1 nerved

between them and 1 -nerved on either side, bifid at the apex and bi-mucronate.

Lodicules 3, obovate or ovate acute, faintly nerved and ciliate. Stamens 3, filaments -hort;

anthers slightly exsert, linear, acute. Ovary glabrous, brown gradually produced into a

short often curved style, early divided into three long-plumose stigmas. Carynpsis oblong*

dark-brown, grooved, surmounted by the persistent base of the style.

Hills of British Bhutan, on Rechi La, at 11,000 feet.

This interesting species was discovered by Mr. R. Pantling's collectors in September

1895. The collectors had been sent to look for specimens of a bamboo which, in an

Ann. Roy. Eot. Gaud. Calc. Vol. VII

•
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abstract of a paper read at the Oxford meeting of the British Association, 1894, pub-

lished in the Scottish Geographical Magazine, Vol. X, p. 635, by Lieutenant-Colonel

II. H. Godwin-Austen, had been mentioned as possessing thorns at the nodes of the

culms. Such a bamboo was found; its spines were short on the upper part of the

culms, and on the lower part were replaced by long, regular, aerial roots. It proved to

be Arundinaria Griffithiana, Munro. With these two were also found flowering specimens

of Arundinaria aristata, Gamble. A. Pantlingi is a very interesting species, whose exact

position it is difficult to locate. The specimens received are all apparently from leafless

culms and bear no trace of spines; otherwise it would come next to A. Griffithiana, from

which it markedly differs in having different culm-sheaths, larger leaves, longer spikelets,

and no hairs to the tips of the anthers. In the capillary pedicels with glandular bases

it resembles A. Wightiana and A, floribunda, while in the structure of the flowers it

comes near to A, racemosa. But on the whole its nearest relation seems to be A.

Griffithiana, and if, as is surmised to be the real case, it bears flowers on leafy branches

and spinous nodes, it will come next to it in the analysis, differing in the character

mentioned.

Plate No. 118.

—

Arundinaria Pantlingi, Gamble. 1, leaf-branch; 2, flowering branch

of natural size) 3, culm-sheath

—

reduced', 4, spikelet; 5, 6, empty glumes; 7, flowering

glume; 8, palea; 9, lodicules; 10, stamen; 11, ovary and stigmas (young); 12, ditto, old;

13, caryopsis ; 14, leaf-sheath

—

enlarged (all from Mr. Pantling's specimens).

Arundinaria. armata, n. sp. Gamble.

An evergreen shrubby bamboo with single stems arising at intervals from a creeping

rhizome. Calms green, straight, smooth, very thin-walled, I to 1*8 in. in diameter and

about 20 ft. high; nodes little raised, bearing in a ring below them a belt of straight

smooth spines; internodes about 8 in. long. Culm-sheaths thin, papery, striate, 6 to 8 in.

long, 2*5 to 3 in. broad at base, tapering convexly upwards to a very narrow *1 to '2 in.

top, smooth above or with a few scattered stiff hairs on the upper half, ciliate on the

edges; imperfect blade exceedingly small, about *1 in. long, triangular, pubescent; ligule

very narrow, ciliate. Leaves bright green, oblong-lanceolate, long-acuminate, 6 to 9 in.

long by *8 to 1*2 in. broad, narrowed at the base into a *1 to *2 in. long petiole; tip

subulate, twisted, scabrous; smooth above, slightly rough beneath, scabrous on the mar-

gins; main vein narrow, pale, shining, pubescent above, secondary veins 6 pairs, inter-

mediate 5 to 7, transverse veinlets numerous, raised, irregularly spaced ; leaf-sheaths striate?

ending in small calluses and bearing few (about 10 to 12) straight stiff bristles; ligule

very short, ciliate. Inflorescence, &c, unknown.

Hills of Upper Burma, at 5,500 feet, Bernardmyo.

I am indebted for specimens of this species to Mr. J. W. Oliver, Conservator of

Forests, who found it in February 1894. It comes near to Arundinaria callosa, Munro,

but is quite distinct from that species. It is called Maitut by the Shans.

Plate No. 119.

—

Arundinaria armata, Gamble. 1, leaf-branch ; 2, culm-sheath

natural size, 3, part of node of culm; 4, leaf-sheath

—

enlarged (all from J. W. Oliver

specimens)

Bambusa Oliveriana, n. sp. Gamble.

A moderate-sized iufted bamboo. Culms glossy-green, sometimes covered when

young with whitish scurf, 40 to 45 ft. long, 1 to 2 in. in diameter; internodes
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1

about 14 in. long, branches many from the base upwards. Culm-sheatfo thin,

8 to 10 in. long, 4 too in. broad, striate, attenuated upwards into a round l' top
2 to 3 in. broad; glabrous on both sides, or only slightly lunate on the back when
young; imperfect blade triangular-lanceolate, conhite at the bare, 4 to 8 in. long, 2 to 3
in. broad, both sides covered with scattered stiff brown hairs; produced at the base into
short long-fringed auricles, that on one side rounded about 1 to -3 in. long, that on the
other decurreut, often 1 in. long; Hgule about *1 in. broad, serrat.'. Leaves small, linear,

thin, 4 to 7 in. long, «4 to *0 in. broad: attenuated or rounded or sometimes abruptly

rounded at the base into a *1 to «lo in. long petiole, ending abov.j in a long twisted

needle-like point, glabrous on both surfaces, minutely scabrous on tho edir- : main~ , ....-,.. v in

pale, secondary veins 4 to 5 pairs, faint, intermediate 7; leafsheaths glabrous, striate,

ending in an emarginate callus and slightly produced at the i dges to meet tho ratlin

long Hgule. Inflorescence a much-branched panicle of drooping one-sided spike > with

rather distant bracteate clusters of few (1 to S) spikelet*; bracts glabrou gti te,

truncate; spikelets flattened, *5 to *0 in. long, straw-colour. 1 or greenish, glabrous; empty

glumes 1 to 2, ovate-lanceolate, veined; then 3 to 4 distichous fertile flowers separated

ious rachilhe; tenninal flower imperfect on a long flattened glabrouse .«viv«o aavii i iwl •by conspicuous rachilhe;

flowering glume ovate- lanceolate, acuminate, 9-nerv.d; palca rather shorter, 2-keeh d, acute

glabrous, except for a minute tuft of hairs at the apex, 3-nerved between, 3«nerved on

either side of the keels. Lotiiculcs 3, rounded, obtuse, long-flmbriate, bvamj

Stamens long—exsert, anthers striped red and yellow at first, afterward! dull purple,

obtuse. Ovary ovate, elongat. ,
hairy ; style short, soon dividing into 2 plumose stigmas,

Caryopsis ovate, *3 in. long, furrowed on one side, slightly hairy at top.

Upper Burma; found by J. W. Oliver about 90 milc> north of M mdalay at from

1,000 to 2,000 ft., 1893-94; also sent by Mr. C. S. Rogers from the Ruby Mines Hills

This must be a very pretty graceful species. J. \V. Oliver writes:—"The bamboo
" is called locally Wapyusan. It is found in faiily moist deciduous forest. It grows in

" patches, generally occupying dry ravines. '1 he flowering appeal! to be general, and

" the ground and undergrowth near the flowering patches were covered with a dense

" layer of pollen dust." The striped anthers are very characteristic even in dry speci-

mens. It belongs to section II, between Nos. 12 and 13—" Fertile flowers 3 to 4.

" Anthers obtuse, keel of palea not ciliate." Large quantities of the seed have been collect-

ed and distributed, so the species is likely soon to be well known. The absence of

cilise to the keels of the palea and the small leaves ally it to D. polymorpha, but the

one-sided spikes and the quite different culm-sheaths distinguish it at once.

Platb No. 116.

—

Bambusa Oliveriana, Gamble. 1, leaf-branch ; 2, part of flower

panicle; 3, culm-sheath—of natural size ; 4, spikelet with bract ; 5, spikelet ; 6, flowerin

glume; 7, palea; 8, lodicule ; 9, anther; 10 ovary, with style and stigmas; 11, caryop

sis* 12, germinating seed

—

enlarged. (All from J. W. Oliver's specimens.)

-

Dendrocalamus latiflorus, Munro in Trans. Linn. Soc. xxvi. 152, Tab. vi.

A very large bamboo. Culms tall, 5 in. in diameter, cavity large; internodes short,

striate, glabrous. Culm-sheaths similar to those of D. gigantcus, 10 to 12 in. long by

about the same in breadth, dark brown when dry and old, thinly covered with black

appressed stiff hairs; Hgule -2 in. long, dentate. Leaves broadly oblong-lanceolate,
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rounded at the base into a short petiole, long acuminate, glabrous but rather rough

above, minutely pubescent near the base beneath; rough on the margins, 7 to 10 in-

long by 1*2 to 3 in. broad; main vein prominent; secondary veins 6 to 9 pairs, rather

conspicuous, intermediate 8 to 9 ; transverse veinlets frequent, not conspicuous; leaf-sheaths

striate, glabrous or hairy between the lines with longish hairs ending in an emarginate

callus and produced somewhat at the sides beyond the ligule, ciliate on the margins-

ligule obtuse, truncate, rarely fimbriate. Inflorescence a large compound reddish-purple

panicle, bearing spikelets in clusters of 3 to 6, or 1 only on uppermost parts, on spicate

branchlets, uppermost spikelets followed by leaf-like bracts 1 to 15 in. long; rachis

softly hairy, *4 to *7 in. long, flattened on one side and white-ringed above. Spikelets

ovate- oblong, *6 to *8 in. long, *3 to *4 in. broad, flattened conspicuously, pubescent?

empty glumes 2, short, broad, acute, *2 in. long, ciliate on the edges, many-veined; then

6 to 8 flowers, of which the lowest and uppermost are sometimes sterile; flowering glume

broadly ovate at the base, about half way up narrowed to a rather blunt point, *4 in.

long, dark- coloured and ciliate on the edges, pubescent on the back, many-veined and

transversely veined
;
palea a little shorter than the flowering glume, narrow, 2-keeled,

ciliate on the keels, acute and often bifid at the tip, 3-veined on the back. Stamens long

exserted, anthers pale, ending in a hairy mucro. Ovary ovate from a broad base,
*

pubescent, surm ounted by a long hairy style ending in 1 to 2 short purple stigmas.

Caryopsis not known. Bambusa Benth. in Fl. Hongk. 434, fide Manro

Southern Shan States, Upper Burma, collected by Dr. G. King's collectors at

Laikaw in 1894. Also by J. W. Oliver in a garden at Maymyo Fort near Mandalay

in 1895. Also in China and Formosa.

Neither in Munro's monograph nor in the Hongkong Flora are the indications of

the size of this species at all satisfactory. To judge by the inflorescence and the analogy

of its neighbours D. giganteus and D. calostachyus, and from J. W. Oliver's notes, it

has every probability of being a very large kind, though not nearly so large as D.

giganteus. Bentham says it is planted by the Chinese in China and probably also in

Hongkong. At Maymyo it is called Wa-ni, Burm. (the red bamboo) from its conspi-

cuously reddish flowers. He thiuks that the Maymyo plants were introduced from China

as the Fort was built by the Chinese. It should come in the Analysis after No. 9

"Spikelets reddish, long, ovate-obrong, flattened."

Plate No. 117.

—

Dendrocalamus latiflorus
}

Munro. 1, part of leaf branch; 2, 3,

parts of inflorescence ; 4, spikelet ; 5, 6, one flower witli and without flowering glume,

showing palea, stamens and ovary

—

of natural size ; 7, empty glume ; 8, flowering glume

;

9, ovary with style and stigma

—

enlarged, (All but 7 and 8 from Fitch's Plate in

Munro's Monograph.)

On page 110, Cephalostachyum virgatum, Kurz, line 1, for "a sub-arboreous bamboo;
culmSj culm-sheaths and leaves unknown" substitute the following:

" A medium-sized slender tufted bamboo. Culms dark-green, erect, covered with

whitish scurfy down when young, up to 4 in. in diameter; nodes not thickened; inter-

nodes 18 to 24 in. long, regular, walls thin. Culm-sheaths much shorter than the inter-

nodes, 6 to 8 in. long, 7 to 10 in. broad at base, pale, covered with stiff appressed

golden hairs, curvedly attenuate upwards to a horizontal or slightly depressed top 4 to

5 in. broad; imperfect blade 4 to 5 in. long, usually recurved, cordate at bat»e, where

1 to 1*5 in. broad, cuspidately narrowed to a sharp point, margins incurved, glabrous
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above, covered beneath with dense appressed stiff hairs, decurrent along the top of the

sheath

fimbriat

a

L
>w, straight band, bordered

rather variable, thin. oblon<

th stiff curved bi

lccolate to linear-

Ay ?//,

6 to 12 in.

long by 1*2 to 1*8 in. broad, rounded at the base into a thick *2 in. long hairy pe

which is swollen into a large callus below; abo\ pidately acuminate i
.

a scah

point scabrous on the margins and rough on both fcides, pale beneath and slightly pj

especially on the midrib main vein picuous, pale, broad, hairy below, secondary

veins 10 pairs, intermediate 5 to 7, transver

striate, keeled, endinsr in a

einlets very few; leaf-sheaths smooth

n arrow ciliato callus and bearing short auricles furnished

with a few white stiff bristles; ligulc very short, fimbriate."

Page 111, line 10. Add: "Found recently (March 1895) by Mr. J. W. Oliver

in evergreen forest near the.Indawgyi lake, Bhamo district, Burma, where its native

name is Waha
)
Burm. Also, by the same, in February 1805, in leaf only, near Mohnyin

under the Kachin name Lakra."

Page 111, line 18, at end. Add: "11, leaf-branch—natural size) 12, culm-sheath

reduced about J; 13, top of leaf-sheath

—

enlarged (from Mr. J. W. Oliver's specimens)."

•

Ann. Roy. Bot. Gard. Calc. Vol. VII.
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Arundarbor Cratium, Rumph,
Abttndinabia

» V

acuminata, Munro

aristata, Gamble ,

armata, Gamble

callosa, Munro

debilis, Thwaites ,

densifolia, Munro .

elegans, Kurz

falcata, Nees

Falconeri, Bth. and Hook, fil

floribunda, Thwaites

Galiatlji, Gamble

Gammieana, Gamble

glaucescens, P. de Beauv

• Griffithiana, Munro
• Hindsii, Munro

hirsute, Munro

hispida, Stendul »

1 Hookeriana, Munro

intermedia, Munro

interrupta, Trin. »

japonica, Sieb. and Zucc

janusarensis, Gamble

khasiana, Munro

kurilensis, Rupr. •

Kurzii, Gamble

macrosperma, Michaux

Mannii, Gamble

microphylla, Munro

moliniformis, Hochst.

Pantlingi, G-amble

polystachya, Eurz

Prainii, Gamble

procera, Wall.

racemosa, Munro

Eolloana, Gamble

sinica, Hauce

spathiflora, Trin.

suberecta, Munro

tessellata, Munro

utilis, Cleghorn

Walkeriana, Munro

Wightiana, Nees

Arundo Bambog, Linn.

Bambos arundinacea, Rete.

striata, Eoxb.

Bambpsa

• affinis, Munro
- amahussana, Ldl.

angulata, Munro
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. 1

. 2
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. 130

. 11

. 7
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Bambusa arnhemica, von Muell
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79

28

39

47

29

- arundinacea, Moon
- arundinacea, Willd,

- Arundo, Hb. Klein

- atra, Ldl.

29

44

51

attenvata, Thwaites

auriculata, Kurz .

baccifera, Roxb. .

Balcooa, Eoxb.

Beech eyana, Munro

bifolia, Sieb. •

Binghami, Gamble

Bitting, Hassk.

Bitung, Rom. and Schultes

Blumeana, Schultes f.

Brandisii, Munro
brava, Ldl. . •

brevi/lora, Munro .

burmanica, Gamble

ccesia, Sieb. and Zucc.

calostachya, Kurz

capensis, Rupr.

capitata, Griff.

capitata, Wall.

corunta, Munro

critica, Kurz

elegantmima, Hassk.

Falconeri, Munro .

Jlagellifera, Griff. .

flexuosa, Munro

floribunda, Munro

.

gigantea, Wall.

glauca, Loddig.

glaucescens, Sieb. .

gracilis, Wall.

Griffithiana, Munro

Helferi, Munro

humilis, Reich.

Khasiana, Munro .

Kingiana, Gamble .

lineata Munro

longispatha, Kurz

macala, Buch.-Ham.

macro— , Wall. .

marginata, Munro

Mastersii, Munro

maxima, Buch.-Ham.

McClellandi, Munro

monogyna, Griff. .

- nana, Roxb.

- Neesiana, Am.
- nigrociliata, Biise

nutans, Wall.

6
•>
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Bambusa Oldhami, Manro .

Oliveriana, Gamble

orientalis, Nees

• pallida, Munro

patellaris, Kurz •

picta, Ldl.

polymorpha, Munro

prava, Ldl. .

pseudarundinacea, Steudel

pubescens, Lodd.

pungens, Blanco

regia, Thomson

reticulata, Bupr.

Kidleyi, Gamble

Ritcheyi, Munro

Rumphiana, Kurz

scandens, Blume

Schizostachyoides, Kurz

scriptoria, Schleus.

siamensis, Kurz

Sieberi, Griseb. .

spinosa, BI.

spinosa, Boxb.

sterilis, Kurz

striata, Loddiges .

stricta, Roxb.

Surinamensis, Rupr.

Taruea, Buch -Ham.

teres, Buch.-Ham.

Thouarsii, Kunth

Tulda, Roxb.

tuldoides, Munro
Vasaria, Herb. Ham.

verticillata, Bth. .

verticillata, Rottler

verticillata, Willd.

yillosula, Kurz .

viridi-glaucescens, Carr

Tulgaris, Schr.

Wightii, Munro
Wrayi, Stapf

Bamhusoides, Wall.

Beesha baccifera, Set.

elegantissima f Kurz

Rheedii, Kunth

stridula, Munro

travancorica, Beddome

CePHALOSTACHYUM

capitatum, Munro
flavescens, Kurz

Fuchsia nus, Gamble

Grijfithii, Kurz

latifolium, Munro
pallidum, Munro
pergraeile, Munro
schizostachyoide , Kurz
virgatum, Kurz

Chloothamnus chilianthus, Bibe

Chttsquea amplopaniculata, Steudel
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i

Dendbocalamtts

- Balcooa, Voigt .

- Brandisii, Kurz
- calostacbyus, Kurz .

- Collettianus, Gamble
- criticus, Kurz •

- flagellifer, Munro
- giganteus, Munro
• Griffitkianus, Kurz
• Hamiltonii, Nees and Arn

• Hookeri, Munro

latiflorus, Munro
longifimbriatus, Gamble

longispathus, Kurz .

membranaceus, Munro
monadelphus, Thwaites

Parishii, Munro

patellaris, Gamble

sericeus, Munro
Sikkimensis, Gamble

st rictus, Nees

Tulda, Voigt

DlNOCHLOA

Andamanica, Kurz

Maelellandii, Kurz

M'Ulellandi, Gamble

Tjankorreh, Biise

GlGANTOCHLOA

albociliata, Kurz

andamanica, Kurz

auriculata, Kurz

hetero stachya, Munro
Kurzii, Gamble

latispiculata, Gamble

ligulata, Gamble

macrostachya, Kurz
maxima, Kurz •

n/grociliata, Kurz

Scortecbinii, Gamble

verticillata, Munro

Wrayi, Gamble

Isehurochloafloribunda, Biise

spinosa) Bii^e

Leleba lineata, Bumph.

Rumphiana, Kurz

Ludolfia glaucescens, Willd

Melocalamus

compactiflorus, Bth

Melocaxna

!

- bambusoides, Trim.

- gracilis, Kurz

- humilis, Kurz .

humilis, Rcepert

and H jok . f.
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Melocanna Eurziiy Munro

lutescens, Kurz

Rheedii, Steudel

tenuispiculata, Kurz

virgata, Munro
Microcalamus Prainii, Gamble

Nastus baccifera, Rasp.

Thouarsii, Spr.

Tjangkorreh, Schultes

OcHLANDRA

Beddomei, Gamble .

Brandisii, Gamble .

Eheedii, Benth. and Hook. f.

Ridley i, Gamble

setigera, Gamble

stridula, Thwaites .

travancorica, Bth. and Hook, f

OxYTENANTHERA
- abyssinica, Munro
- albociliata, Munro

Bourdilloni, Gamble

monosiigma, Beddome

nigrociliata, Munro .

parvifolia, Brandis

sinuata, Gamble

Stocksiif Munro

Thwaitesii, Munro .

arborescens, Linn.

Phyllostachys

4S

110

122

116

111

21

P8ErD0STACHYl*M

119

112

. 121

. 124

100, 126
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127
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68
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76

74

69

72
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75
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Panicum arburescens, Lam. 11

41

glaucescens, Lam. 41

bambusoides, Sieb. and Zucc

Mannii, Gamble . ...
megastachya, Steudel

mgra, Munro 26

26

27

28

27

compact i/lorum
t Kurz

Uelftti, Kun
polymorph urn. Munro

ScHIZOSTACJn I M

Miculan, Gamble .

acutijlorum, Munro

Blumd, >'eet

brachycUdum, Kun
chilianthuin, Kun
dumttorum, MttIO
Duri?, Bapr. .

tlega ;i tUsimum, K u ri

gliiucifolium. Munro

II xssk.irlianum, Kurz

hindostantcum, Kun
Irratmn, Steudel .

latifolmm. Gambia

longitpiculutum, Kurt

jarvifolium, Munro

serpentina ??i, Kurz

tt'iiue, (Jamble

Zollinger^ Kurz

Teinostacuyum

- attcnuatum, Munro
- hullooa, Gambia

(friilithii, Munro

Helferi, Gamble

tnaculatum. Trillion •

Wightn, ]{<«(liomo

Thamnucalamui Falconcn, Hook. iil.

$pathijloru9, Munro
TlIvaSOSTACflYS

- Olireri, Gamble
- Siamenais, Gamble

Trxglogsum arundinaceurn, Fisch.

arundinaceum, Rom. and Seh.
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B
Babain (Lepcha) . 19

Bajail (Beng.) . 102

Bajal (Ass.) 97

Bakhal (Cachar) 38

Balku bans (Beng.) 43

Baluka (Ass.) . . . . . . .43
Bamboo audong (Malay) . . . • . . .62

dyawa (Malay) 62

gombong (Malay) ...... 62

— • hower tjeenah (Malay) . . . • 41

Irratun (Malay) . . . . . .116

lengka (Malay) 70

tjeenah aloos (Malay) 41

Bans (Beng.)......... 54

(N.India) 79

(W.India) 79

Baosini (Beng.) 44

Bans kaban (N. India) • •..... 79

Baradahbarat (And.) .113

Bariala (Chitt.) 44

Basini (Beng.) . . . . . • .44
Batta-gass (Ceylon) . . 123

Bawa (Burm.) • 97

Be&or bans (Beng.) ....... 64

Behti (Ass.) 98, 106

Beneng (Khasia) . • 26

Benti bans (Ass.) . 66

Beru(Garo) 43

Betee bans (Ass.) ....... 106

Beti(Ass) 98,106

Bettia(Ass) 37

Bewar(Mikir) 40

Bhaluki-makal (Ass.) 34

Bh(5bham (Bhutia) .19
Bidhuli (Ass.) . .33
Bih (Ass.) . . 27

Bijli(Ass.) 38

Bijuli(Ass.) • . 31

Bolangi bans (TJriya) 70

Bongshing (Bhutia) 38

Boro bans (W. Duars) . . . • • • 43

Buloh versumpitan (Malay) 50

Bulo pan (Malay) 45

Bulu akar (Malay) 65,113,116

kasap (Malay) . . • ... . 128

roata kusa (Malay) . . • • . . 65

miniak (Malay) •••••••'!
padi (Malay) '

• .118

pcrindu (Malay) 41

plang (Malay) 65

rappen (Malay) • 116
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Bulu rayah (Malaj) g<j

telor (Malay) gy
tilan (Malay) gg
tilau miniak (Malaj) gg

Bulak butting (Malay) 92
Bundhi (W. India)

! ! 79
Burwal (Cachar) 33
Butang perith (Malay) 93

C

Campong (Malay)

Chaltur (Kuki) .

Chawa (W. India)

Chiwa ( W. India)

Chiwan (W. India)

Chiwarree (W. India)

Choomaree (W. India)

Chye (N.-W. Him.)

62

40

75

75

75

75

to

85

D

Daral (Beng.) 95

Denga (Khasia) . . 84

Deo (Ass.) 27-28

Deo-bans (Ass.) 31, 33

Dullooa (Ass.) 102

Dolu (Beng.) 102

Durie (Malay) . . . . . . . .51

E

Eetta (S. India) . 126

P

Filing (Nep.) 97

Fonaj (Mikir) 85

Footoong (Mikir) 87

Gbora(Ass.). 3t

Gobia (Nep.) 105

Goda (Bombay) 64

Gope (Nep.) 105

Gyawa(Burm.) . . . . ... 88,102,107

H
Hower gullies (Malay) # . 44

liedyoo (Malay) 44

——- konneng (Malay) 44



2 INDEX TO VERNACULAR NAMES.

Hower sehah (Malay)

tjutjuk (Malay)

Huda (W. India) .

I

Ily (Mai.)

Irakalli (S. India)

lrul (8. India)

J

Jama-betiia (Beng.)

Jao (Ass.) . .

Jati (Ass.)

Jilli (Naga) .

Jipvo (Naga)

Jotia-makal (Ass.)

Jowa (Ass.) •

Jowa (Beng.)

Kalak (Deccan) .

Kalia (Beng.)

Kalki (Poona)

Kania wan (W. India)

Kanta bans (Uriya)

Karail (Beng.) .

Kashti ( Bombay) .

Katausi (Beng.) .

Kati (Gondi)

Kattang (C. India)

Katu-una-gass (Ceylon)

Kanka (Tel.).

Kawa ule (Kachin)

Kayinwa (Barm.) .

Kayoungwa ( Magh)

Ketiia (Beng.)

Kevva (Naga)

Khang (Beng.)

Khara (Bombay) .

Khnap (Khasia) •

Kiranti (W. Diiars)

Kobah (Burm.)

Kokwa (Ass.)

Konda man (Kan.)

Kooda (Malay)

Koonieng (Malay)

Kotoha (Ass.)

Kulluk (Bombay) .

Kya Katwa (Burm.)

Kya thaungwa (Barm.]

Kyaungwa (Burm.)

Kyellowa (Burm.)

K

L

44

61

75

54

126

126

37

31

31

6

24

33

38

31

. 54

55

, 54

, 79

. 54

. 79

. 51

. 54

. 54

. 54

. 54

. 79

. 84

. 120

. 120

. 54

. 22

. 90

. 54

. 11

. 31

. 65

. 85

. 75

. 44

. 44

• 64

. 41

. 51

. 37

Laka (Kachin) . 107

Lakra ( Kachin) . . . . . . .183

Latang (Naga) 109

Leleba dyahat (Malay) . . . . . .47

60

91

!

ietam (Malay) 47

Leleba, pootee ( Malay) 47

, soorat (Malay) 47

—, tootool ( Malay) 47

Lombnang (Khasia) 25

Lota(Chitt.) 95

Loto (Mikir) 38

M
Mace (W. India) 75

Madang (Singpho) . . - . . . . 109

Madankran (Kachin) . ... . " . .38
Madaywa (Chitt.) . . . ... . . 64

Madi (Chitt.) . . .64
Magar bans (Punjab) 54

Mahl-bans (Lepcba) 33

Mahlo (Nep.) . . . . . . . .33
Mai-pang-piik (Shan) 28

Maipyu (Kachin) ....... 38

Maitong (Kachin) ....... 59

Maitut (Shan) . . .
.

130

Makal(Ass.) 38

Malbg ( N ep.) . . . , . • • • 10

Malloo (Lepcha) 33

Manga (W. India) 35

Manwil (Bombay) 54, 79

Matela(W. Duars) .31

Mes (Poona) 79

Metunga (Beng.) .
12°

Mheem (Bhutia) ........ 1°

Miknu (Lepcha) • • •
10

Mirtenga (Syjhet) . . • , • • • -31
Mitenga (Chitt.) . . . • . • .

- • -31
Mritenga (Chitt.). . . • • • ' '

8J

Mukial (Ass.) • -33
Mul; (Beng.)

12°

Mulkas (Tel.) . . . ,

64

Mundgay (Bombay) . • , • • • •
64

Mungil (Tam.) . . ... • • •

54

. Myengwa (Burm.)

Myinwa (Burm.) iW

: . N
Hal (Ass.) . . • • • • • • •

97

ZSTalbans (Ass.)

Nal bans (Punjab) '..•'•
•

'

.• ••

'

.

•
•

54

Kamlang (Khasia) 15, 25

Ngachatwa (Burm.) '

Nigal (N.-W. Him.) *..'-
• •

l3

Nigala(Nep.) • '

O

Oodha (W. India) . . . ,
• • • •

'*'

Ora(Arr) . . • .. • " ' '

9°

Padhai (Bombay) • .
... • • °*

Pagjiok (Lepcha) . . .. • - • •
87

— • pao (Lepcha) . . • • • * * •
:

'

Pagu-tnlla (Chitt.) . . • • • • '
J^u

*



INDEX TO VERNACULAR NAMES.

Paia (Beng.)

Paksalu (Lepcha)

Pa-lan-piuan-wa (Burm

Palom (Lepcha)

Pao (Lepcha)

Pao-miing (Lepcha)

Pao-shi-ding-ying (Lepcha)

Paphok (Lepcha)

Parmiok (Lepcha)

Pashipo (Lepcha)

Pat-bioo (Nep.)

Patu (Lepcha)

Payong (Lepcha)

Pecha (Beng.)

Peechle (Sylhet)

Peka (Hindi)

Pheong (Lepcha)

Phyeam (Lepcha)

Pogslo (Lepcha)

Poko (Malay)

Prong (Lepcha)

Pshi (Lepcha)

Pugriang (Lepcha)

Pummoon (Lepcha)

Purpbiok (Lepcha)

Pushee (Lepcha)

R

Bagvet (Lepcha)

Bana batali (Ceylon)

RingalUN.-W. Him.)

Bivett (Lepcha)

S

Sadanapa Yedru (Tel.)

Salia bans (TJriya)

Sampit (Naga)

Seiat (Kbasia)

Sejsai (Khasia)

Serim (Khasia)

Seringjai (Khasia)

Serrah (Khasia)

Seskien (Khasia)

Sijong (Khasia)

Sil barua (Sylhet)

Sillea (Khasia)

Silloh (Khasia)

Singhani (Nep.)

Skhen (Khasia)

Spar (Khasia)

Sullea (Khasia)

Sundrogai (Uriya)

T

. 120

. 101

. 41

. 108

. 85

. 21

. 33

. 97

. 16

. 38

. 10

. 84

. 105

. 85

. 33

. 31

. 10

. 10

. 101

. 71

. 17

. 38

. 8:$

10,21

. 97

. 38

. 86

. 123

13, 18

. 99

. 79

. 79

. 22

. 84

. 84

. 40

. 33

. 105

. 38

. 84

. 43

. 105

. 102

. 17

. 38

. 12

. 105

. 44

Tabindeinwa (Burm.)

Talagu (Barm.)

Talagu-wa (Burm.)

Tama (Ne p.)

Tandali (W. India)

56, 64, 120

. 90

Tarai (As*.)

Tekserah (Garo)

Teli barua (Sylbet)

Ternap (Khasia)

Tesero (N«ga)

Thaikwa (Burm.)

Thai kwaba (Burm )

unn

wajjyi

Thanawa (Burm.)

Theeshe (Burm.)

Tili bans (Nep.)

urm

Tirriah (Naga)

Titi nigala (Nep.)

Tiyowa (Uurm.)

Tjankorreh (Java)

Tneng (Khasia)

Tokre" bans (>*ep.)

Tolli (Ass.)

Tomar (Khasia) .

Tootool ( Malay) .

Tseikdoo-mindoo (Burm.)

Tulda (Beng.)

Tumar ( Khasia) .

Tumoh (Khasia) .

Turiah (Naga)

Tyrah (Khasia) .

. 120

. 61

. 43

. Iu5

31. 86, 3<»

101 102

. 46

. 69

. 89

S4

. 109

. 40

. 60

. 118

. M

. 101

. 97

. 40

. 44

. 72

. 31

. 40

40. 1 :

. 120

. 40

*6

85

75

U
Udhe (W. India) 76

U-kadai-namlan:r (Ivli.isin) ^6

Uk >tang (Khasia) M
Una (Ceylon) 44

Usken (Khasia) 3^

Uskong (Khasia) jj

U-spar (Khasia) n, 1

Ussey (Khasia) * 84

U-stoh (Khasia) 23

Vedru(TeL) 54

w
VFaba(Burm.) 133

Wabo (Burm.) 88, 91

Wabo-myet-sangye (Burm.) 85

Wabray (Karen) 64

Wachall (Garo) 97

Wa-chinsa (Cachar) 40

Wadah (Garo) 83

Wadroo(Garo) . . .
' 101

Wadur(Gondi) 64

Wagi (Ass.) 31

Wagok (Burm.) 71

Wahkanteh (Garo) 54

Wakay (Karen) .91
Wali (Garo) 108

Walkthai(4ss.) 38



4 INDEX TO VERNACULAR NAMES.

Wa-malang (Kuki)

Wame (Karen)

Wami (Karen)

Wamuah (Garo)

Wamo (Burm.)

Wamu (Burm.)

Wamuna (A99.)

Wamyeng (Burm.)

Wanak ,Alagh)

Wanet (Burm.)

Wa-net (Burm.)

Wa-ni (Burm.)

Wanoke (Garo)

Wanwae (Burm.)

Wanway (Burm.)

Wa-nwe (Burm.)

Wapyan (Burm.)

. 33

. 67

. 66

. 43

. 72

. 82

. 31

. 49

. 64

. 46

66,64

. 132

. 86

. 103

60, 113

. 95

. 93

•)

Wapyu ( Burm.) .

Wapyugale (Burm.)

Wapyugyi (Burm.)

Wapyusan (Burm.)

Washut (Garo)

Wathabwot (Burm

Wati (Cachar)

Wati (Garo)

Watoi (Xaga)

"Watrai (Garo)

Watte (S. India)

Wa-ya (Burm.)

Wa-yai ( Burm.)

Worra (As9.)

82,

82,91

. 71

. 64

. 131

. 70

. 103

. 129

. 31

. 38

. 120

. 73

88, 90, 91

. 82

. 88

Y
Yim-yotpao (Lepcha) 86
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Gamble ; B amliise as

.

Ann. Roy: B ^j harden, Calcutta, Vol. 7, F . E 2

-

Drawn "by K.P. Dass.

ARUNDINARIA Yv G-HTIANA, Nees.
Litb by I a. s s
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Drawn "bv" G-« C'.Dass.

ARUNDINARIA FLORIBUNDA, Thw.
.-**

Litb by A. L . Singh.
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ARUNDINA IIA FA ,CATA, Nees,
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Gamble; Barribus eae \nn. Roy: Bot. Garden, Calcutta PLATE 12

VS*

,

*

Drawn by M. Idrees.

AKUNDINARIA PALCATA , Ne e s

.

vkr. tflomerata.
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Gamble j Bambnseae. Aim. Roy Bot. Garden, Calcutta, Vol. 7, PLATE 13.

Drawn, y M. IdreeF

ARUND NARIA KHASIANA , Muir o.

Littv. by P. kl. h.a



Gamble ; Bambuseae. Aim. Rqyr Hot. Garden, Calcu-tta,, Vol. 7, PLATE 14 .

Drawn by M. Idrees.
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Gamble ,B ambus e 36

.

Ann. Roj Bot. Garden, Calcutta, Vol. 7, PLATE 2 2

Drawn by Hormusji.

• ARUNDINMIIA JMJNSARENSLS, Gamble.

Litiu "by K. P. Da S3
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Gamble Baxnbu
Ann. Roy t. Garden, Calcutta, Vo 7. PLATE 32
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